ONTO DRILLING SERVICES, INC.

pine-Fed.

(878)
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AREA ALPINE

LEASE NO. HfA

COUNTY APACHE

WELL NAME __ #1 ALPINE-FEDERAL
LOCATION __ NE SW SEC _23  TWP 6X RANGE 30E  FOOTAGE 1152.96 FWL, 2122.34' FSL
STATUS TOTAL
ELEV 8556® GR KB  SPUD DATE _7/7/93 COMP. DATE _9/1/93 DEPTH 4505'
P&A 9/29/96 by TONTO DRLG
CONTRACTOR ~ TONTO DRILLING SERVICES
CASING ;XZE  DEPTH  CEMENT  LINER SIZE & DEPTH DRILLED BY ROTARY X
6 5/8" 26" &4 sxs 3.5" 2510' — 3369' DRILLED BY CABLE TOOL
4 1/2m 500" 40 sxs PRODUCTIVE RESERVOIR N/A
NQ - 3 1/4" 4505 none {observation) INITIAL PRODUCTION _ N/A
SOURCE

FORMATION TOPS DEPTHS L.L. _E.L. REMARKS
TERT. DATIL ? SURF TOPS PICKED BY OPERATOR, HOLE CORED FROM
EQCENE BAGA FM 1093 500' to 4505'. TERTIARY CORE FROM SURF TO
TERT. REDBEDS 3139° 3255' ON PERMANENT LOAN TO NEW MEXICO BUREAU
CRET. DAKOTA S5? 3260 MINES & MINERAL RESOURCES, SOCCORQ WM.
PERMIAN SAN ANDRES| 3369°
PERM GLORIETA S5 | 3436'
PERM YESO FM 3751
MAFIC DIKES 3636, 42p07, & 44!

ELECTRLIC LOGS

PERFORATED INTERVALS PROD. INTERVALS| SAMPLE LOG
SAMPLE DESCRP.
_GAMMA RAY-NEUTRON NONE, NONE SAMPLE NO. 1875

TEMPERATURE

DSTs  NONE

REMARKS THIS HOLE TURNED OVER TC US GEOL. SURVEY AS A SCIENTIFIC
OBSERVATION HOLE ON MAY 6, 1994 (SEE FORM 26 THIS FILE)

APP. TO PLUG 8/26/96

PLUGGING REP. 10/3/96
COMP, REPORT 9/30/93

**WELL P&A 9/29/96 BY USGO
WATER WELL ACCEPTED BY

BOND CO. INSURANCE CO. QOF STATE OF PENNSYLVANIA

BOND NO, 113374
DATE 04/27/93
ORCGANIZATION REPORT YES, 04/23/93

WELL BOOK (7~ PLAT BOOK v

DEDICATION N/A —SFiaf fosif

BOND AMT. $ 5,000.00
FILING RECEIPT 3040
API NO. 02-001-90012

PERMIT NUMBER 8 7 8

CANCELLED 7-/9-9¢
LOC. PLAT rd
DATE 1SSUED 05/18/93

CORE ANALYSIS GEOCHEMICAL




T 2 w
WELL COMP.cTION OR RECOMPLETION REPORT ANdLhiLL LOG
GEOTHERMAL RESOURCE WELL
DESIGNATE TYPE OF COMPLETIOSN:
:E:L ﬁ?%ﬁ DEEPEN [:] §§2§ [:] :é:gnvo1a 3é§§§3§TE g?éau 2gzan BRY Egl
DESCRIPTION OF WELL AND LEASE
OPERATOR ARDRESS f
Tonto Drilling Services, Inc. 2200 South 4000 Vest i i
FEDERAL, STATE OR INDIAN LEASE NUMBER OR NAME OF LESSCR WELL NUMBER FIELD & RESERVOIR 3
IF FEE LEASE  ponto/Alpine #1/Federal API # 02-001-90012 wildcat :
LOCATION COUNTY
Alpine Divide/5 miles north of Alpine Apache
SEC. TWP-RANGE OR BLNCK & SURVEY
sec 23, T6N, R3I0E 1152.96 FWL 2122.34 FSL
DATE SPUDDED DATE TOTAL DEPTH REACHED | DATE COMPLETED. READY | ELEVATION ELEVATION OF CASING :
7/7/93 8/29/93 TO PRODUCEQG /) 7g3 | OF g.BSFEPR R | M0 FH n/a  peer
TOTAL DEPTH r.B.T.D. AIRDRILLED {INTERVAL) FLUIDDRILLED (INTERVAL) :
4505 n/a none 0 - 4505
PRODUCING INTEAVAL (S} FOR THIS COMPLETIQN ROTARY TOOLS USED (INTERVAL) j CABLE TOOLS USED {INTERVAL}
none 0 - 4505 none
WAS THES WEli DIHECTIONALLY | WAS DIRECTIONAL SURVEY MADE? | WAS COPY OF DTRECTIONAL DATE FILEB
DRILLED? SURVEY FILED ?
no no o nfa
JTYPE OF ELECTRICAL, TEMPERATURE, CEMENT BOKD o0&t OTHER LOGS RUXN DATE FILED
(CHECK LDGS FILED WITH YHE COMMISSIQN) temperature camma neutron to be filed (11/93)
CASING RECORD
CASING (REPORT ALL STRAISGS SET IN WELL-CONDUCTOR, SURFACE, INTERMEDIATE, PRODUCING, ETC.)
PURPOSE S[ZE HOLE DRILLED | SIZE CASING SET|WEEGHT (LB..FT.} DEFTH SET SACES CEMENT AMT. PULLED
conductor 7 7/8 6 5/8 24 20 4 none
surface 5 7/8 4 1/2 116 500 40 none
observatioi 3,782 to 2,98 NQQ 3/4 52 4505 none none
TUBING RECORD LINER RECORD
" SI2E GEPTH SET PACKER SET AT |SIZE TOP BOTTOM SACKS CEMENT. | SCREEN (FT.)
' TN . : FT. Fr.) go 3,51%.] 2510 _ ¢ri| 3369 FT- 22 none
PERFORATION RECQRD ACID, SHOT, FRACTURE, CEMENT SQUEZEZE RECORD
NUMBER PER FT.| SiZE & TYPE DEPTH INTERVAL AMT. & KIKD OF MATERIAL USED .DEPTH INTERVAL

INITIAL PRODUCTION
ANALYSES OF FLUIDS & GASES

STATIC TEST
SHUT IN WELL HEAD TOTAL MASS FLOW DATA SEPARATOR DATA

‘ : b WaT 5T
e TEWP.%F |PRES. PS16. pBs,/uk | TEMP.®F [PRES.PSIG {ENTHALPY | ORIFICE cuérﬁﬁn Lng?g; PRES.PSIGC.| TEWP. F

G e A LA AR S S

radd!
.

CERTIFICATE: !, THE UNDERSIGNED, UNOER THE PENALTY OF PERJURY, STATE THAT I AW rue_Vice Pres. /Gen.Mgr,

oF 7aeTonto Drilling SErviCEGuesny). a¥p THAT I ¥ AUTHORIZED BY SAID COMPANY 19
; AND THAT THIS REFORT WAS PREPARED UNDER T SUPERVISION AXD DIRECTION AND THAT THE FACTS S,
CORREST AND COMPLETE TO THE BEST OF MY KNOWLEDGE.

September 30, 1993
DATE A7 OiL & 2AD S EGNATURE a B

‘ CONSERVATION CAMMISSION

S REPORT: ; o
IN ARE TRUE,

ont 4 407
QLT LAY

o STATE OF ARIZONA i
OiL & GAS CONSERVATION COMMISSION
WELL COWPIETION OR RECOWPLETION REPORT AND WELL LOG

FILE ONE COPY p
PERMYT Ho. 879

FORM NG, Gi-1

{COMPLETE REVERSE SIDE!




| Cretaceous 3260 3369

DETA!L OF FORMATIONS PENETRATED

FURMATION Top BOTTOM DESCAIPTIGN®

Mioc 7)/

b13hoens (1) : 1093 ()

Datil (7) Detailed lithologic description
Pueblo Creek (2) ' to be Filed (11/93)
Eocene/Paleocend 1093 (7) 3139

Baca Tnm

Paleocene (7}/ 3139 3260

Upper Cretaceouq (7) «
TLaOrange fm'

Dakota (?) Fu

Permian N 3369 3436
San Andres Fo

Permian - © 3436 13636 ~ 3751
Glorieta Fm ' . '

Permian Yeso Fm[3636 - 3751 44564+

basalt jntrusions
{sills and/or

dikes) - -
upper Tertiary 3636 - 3751
: : - 4260 : 4322
4327 4362

4454 4505

ks SBD“ ALL l!PORTART ZONFS DF PDROSITY DETAIL oF ALL CORES. AND ALL PRILL-STEM TESTS,

INCLUDING DEPTH INTERVAL TESTED,
CUSHIOW USED, TIME TOOL OPEN, FLDEIHG AND SHUT-IX PﬂESSURES, AND RECOVERIES.

INSTRUCT[DNS.

ATTACh BRILLERS LOG 0% OTHER ACTCEPTABLE LOG OF WELL.

THIS WELL COMPLETION OR RECOMPLETION REPORT AND HELL LOG SHALL BE FILED WITH THE STATE OF ARIZONA OIL & GAS CORSERVATION
COMMISSION NOT LATER THAN THIRTY DAYS TER PROJECT’ COHPLETIOK : :

'FORK KO. 0-4

e e Dot S AR SR B i
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Forra 32603 - UNITED STATES

e gy 0 DEPARTMENT OF THE INTERIOR FORM APPROVED
fune 1950 BUREAU OF LAND MANAGEMENT OMB NO. 10040132
Expires: September 30, 1990
GEOTHERMAL SUNDRY NOTICE _
6. Lease Serial No.
The Bureau of Land Management (BLM) requests this foren or other BLM-approved forms to be prepared N

and filed in Wiplicate with requisite attachments with the authorized officer. The authorized officer must

o 7. Surface Manager: O BLM [FS
approve ihis permit prior to any lease operations.

[} Other

- 8. Unit Agreemem Name
la. Well Type: O Production 3 Injection O3 Heat Exchange [ Observation ) Other

N
1b. Well Stam 9. Well No. 3), Permi ai%__ -
A [ L% ;o 5 K
P AND. A TiAN OF OBSERVATION WELL - fﬁi’ﬁjf S o,
2. Name of Lessee/Operator ’

ALDINE
12. Sec.. T.. R, B. & M.

$23 TEN,R3CE

NS GEoto6iCAL. SuryeY
3. Address of Lessce/Openator

22GS N. GerMl DR FLASSTAFE | AR - 8 600f

13. County
4. Location of Well or Facility - APARCVE
_ 14. St
TN, 305, Sec-22 1S3 WL, 202250 Ao zONA--

5. Type of Work

1 Change Plans [J Convert to Injection 3 Puli or Alter Casing

O Site and Road Construction [ Fracture Test 1 Multiple Complete

[ Construct New Production Facilities {2 Shoot or Acidize ¥ Abandor

[ Alter Existing Production Facilities ] Repair Well {J Other

15. criP mtiu Use his J neH’ n‘iu'es nlySeimrrur:‘ons for rrem 'el cr.di.ro orevc:e)
Rie WP, REMOVE Wetl HERD, PUsH NG PG T0 FL. Pucl UP S50-100° AND CUT 0FF
M RoD., TOOH . TRIP iN WITH BQ ReD ANP PUMP ~F DACK MIKOF CENEWTCVS’VL-éEjE”z
H, 0 perR 5.4Ci<‘) ON TOP OF NG PLUG . ToCH, PUSH Uy ' fgue TO TOP OF ceMEVT.
PALL UP 200' PUMP 15 SACK MIX oN ToP OF Prus 1o Fiee 10 ~450'( 50!
ABONE CASING SHOE, TOOH . RINSE PUMP 3 TUBING. Pusd 4i" PLue /NTO
44" CASING T 5D "MK AND PUMP S SACK MIX OF CEMENT TO SURFA C&,
REMAINDER TO COVER AREA AROCUND ToP OF HOLE FOoR SETIING HOLE
DESCRIPTION PLAQUE, RI& DOWN. MONE OFF OF HELE . Rﬁ%%%g;ﬂﬁf
CED ACE - AL - 8 SAck MI% ABS0VE BoTBM - 2080
> SURE -&Q—% Pr?uir@ 58504{1 15 SAGE MIX ABOVE 242 PLUG, SET
TR PLUG (0 50! PUMPED GHACK MIX 10 SURFACE” AND FILLED

U SURFACE FONIRKE
ceEMenN T PAD OUER wWered,

17. 1 hereby cenify that the foregoing is tree and correct

sea__=poel Sl N Lt RerrasaurrmdUSE) 2055006,

Date
{This space for Federal use) T

peFpEd ‘
A ’Qléédb/ Tide ?6."”;'7_",.9(_,1—'.!-(.1?’\ &Er 6 A EFER— Date ,o/z_/gé

Spprowrd by
Conditions of Approval, if-afiy:

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any depaniment or agency of the United States any false, fictitious or
fraudulent statcments or representations as to any matter within its jurisdiction.

{fastructions on reverse)
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Form 32604 ( UNITED STATES (
ffﬂ’.f?‘.'.';’& ;-1960) DEPARTMENT OF THE INTERIOR FORM APPROVED
BUREAU OF LAND MANAGEMENT OMB NO. 10040132

Expires: September 30, 1990
GEQCTHERMAL WELL COMPLETION REPORT

4. Lease Aﬁcﬁl No.

The Bureau of Land Management (BLM) n-:quir:s this form or other BLM-approved ferms to be prepared and filed in

S. Surface Manager: [0 BLM JXFS
duplicate with requisite attachments with the authorized officer within 30 days after completion of permittad operations. 1 Other
la. Well Type: O Production - [ Injection (1 Disposal [ Water Supply M. Observation 6. Unit Wnt Name
OCold O Heat Exchange 0O Other
- - Well No, # 8. Permit No.
1b. Completion: [J New 8 Woarkover {7 Deepened 3 Plugback O Redrill A LPINE I
(] Recompleted  PKDrilled & Abandoned O Other 9. Ficld or Arca.— P
Al_.ﬁNC .
2 esseef —
Name of Lessee/Operator . 10. Sec., T., R, B. & M.
US. G EROGICAL SURYEY. S22 T ON R30E
3. Address of Lessee/Operator TS 1
L CeMivi DR FercSTAFE _AZ. 8600/ " “RPAcHE
18. Location of Well 12. §
At Surface: TGN R30E, S5¢.23 {153 \,\f.{.,.’, zl22 5. AR\ZoNA
At Top of Froduction Zone: /

13. Spud Date Date T.D. Reached
At Total Depth: \
19. Total Depth 14. Completion Date (Ready to preduce)
Messwed 4505 Truc Vertical: ~-J15. Dircctionally Drified Intervals
20. Plugback Total Depth
Measured: True Vertical: /\,’ A
21. Elevaiion: Tal Estimated £ Finat 557

16. Survéyed Intervals
Reference Daum: F1GR O MAT DO DF O xn ORT TXCasinghead Flang\é" 13 Other

22. Drilling Media: O Air - fdWater I Mud [ Foam [ROther copmg - I.bﬂ-TEL—}- co@;}c, Fraib
List Characteristics:

. ._ f'.) >

17. Core Size and Intervals
Q- 5C0°-33697

Ao = 3369 yood!
23. Log Type & Intervals

TemreraturE o'~ Hsps ! , GAMM K O ~4505 ’3 RNEUTRCN o' -y4Son’ ALL ATTACHED

24. CASING RECORD

Size Weight Grade Cofllars & Threads Depths Sct Hole Size Cementing Record
Top Shoe (slurry volume)
G Gl {20 | B%iz0
e £ T Gl | s5007] & fp Seor
N3 zoD Gida 14505 |dgvnzc 3 Risids *
25. LINER RECORD
Size Weight Grade |Collars & Threads Top Bortom Pesforated Intervals Cementing Record
(slurry volume)
AR

26. TUBING RECORD 27. Cement Squeeze, Acid, Fracture, etc. (detail rype, amount, intervals)
Size Weight Grade Depth Set Packer Depth
J3y/8
! 28. PERFORATION RECORD
Type Total No. Density (No./f1) Size Intervals
M /Pr

29. Amachments & Previous Submittals: List all reports, surveys, tests and logs, not listed in item 23, which have resulled from drilling and completion operations
List relevam previously furnished data with date of submiital referenced.

30. Well Status: O Producing (O3 Shut-In O Suspended U Injection O Disposal {3 Heat Exchange  TH,Abandoned [ Water Supply (1 Other

31. Do you consider the well o be commercial? (3 Yes §No  Explin: np<iEp \FATION -% SMATICRAPHIC T&ST WELL .

32. 1 hereby cemify %mformmmvn thi pon a.rgiu: atiached information is complete and accurate according to the best of my knowledge.

Signed: e LEFEE Leresgumnve Q USES)  pue_30DEPTS6
{Conirinued on reverse) T N
/;?/54 ¥ 7Y

DL A I it W el e




~ \,*
35. WELL TEST
Test Date Production Method: O3 Flowing {1 Pumping — include size, type, intake depth, etc.
N &} O Other
34. PRODUCTION
Hours Tested Production During Test Enthalpy (Bru/lb)
" A Total Liquids (5] Steam (i) Water (Ibj

35. STATIC TEST DATE

Bepth

W/

Surface Pressure (psig)

Subsurface Pressure {psig)

Subsurface Temperature (°F)

Water Analysis
Total Dissolved Solids

pH

36. FLOWING TEST DATA

Surface Pressure

Subsurface Pressure

Surface Temperature

Subsurface Temperawre

Avg. Total Mass Flow Rate Per Hour

7 Wellhead: O p5 i at feet at top of perfs. Total (b/hr) | Steam (b/hr} | Water (ib/hr)
Separator: %
: 37. SUMMARY OF POROUS ZONES. Show all important porous zones and contents of each; cored 38, i
intervats with recoveries, drill stem or formation tests with depth of interval tested, time open, cushion GEOLOGIC MARKERS (TOF) l
‘ used, and flowing and shut-in pressures, temperatures and recoverics. . e e L . i
¢ Formation Top Bottom Description of Details Name Measured Depth TmcDZ;lz;.lcal ?
} .. 1 [Tertiany velcanic and volcanocl=tic, B
Pueblo Creelkk Gl o9 uhit, Rotany dri lled o SOO Ft;?(:* o' 0oz 5u1,~§.[e_\/ ;
: cored o botiom. Pindestte Per ph- bip Creek notk
bracaa BSY-942’. As h flew OGRS |
Meacilon Rim ooz’ ) 4 K onglomecte 10934 {20b6"- Porous : N IEA ran. L
egciles A3 3 & oF Mogollon Rim|lo 93 -2e=ef - :
hs+me- M‘*d%ﬁj 126b— 2250 ad pd. -:-jh? :
Con-\qlol‘d&'c‘:te 25% 3‘39 ?Cfbus OFF" a4z 9.'_ ot .
L2 Orange. 3139 3260 5 istone o firemed 3‘5 Lou?c.i‘ﬁ, 2 3139-3260 F’
red 4o Ovande Lghiikth ko Sf 2260 .3%3‘, :
23| > - L
Dakstas %E 2260 3262'  |Med-ccarse C.a;rbcnacecué‘%gm o E:h! te
gal\And"e's 5369' 5:’_{.36' -Cn\é_ )'d'al'ln& Llﬁ' Pecmian * jan ﬂndreas 3369(—3"{'3(9'
tovi Vorohify
Glocied= gh | 3430 2636' |[Mediotire g2n S porpmian éiofieiafib 254363656 SR
Lo Po.'v_,‘fy ’ - .
L2 IS\ |Lote Tertiery | Tatrusive | atelert Bes t o (
Posattdike | 3 S Contect one . LaoTerolik dilke 3636~ 35
] Cocduroy 235t Y20' | Andydrite 3 Potomite L-‘pr‘-"%lfofdum\f st u2p0’ : SR
: Parmian .o
1 pasaltdike | Uzeo- | 4zez’ |Late Tertiory Basaltdikely, 3?53““"3' qzwiq;z,_zi T
| [ ez B
; , 43.2-‘1‘ 43?'?, v cr e« - } ‘ i: Lo o ’
Frapubhele | (5050 | Wiog! |Hmestene She sl salaalf rhpache. 136274000 o gt
. PR | 4 N . !
Big A Bulte YHos’ Y5y £i nes-md o f “shﬂirmt;f;:“‘*’Bfg A Butie, |4uos-usy’ - | o
; by ! = . ' ’ ST
Pasaltdike | Husa $5es Late Tl-_.-v-h 2y Dasabk LPb; t;. Ro<alt D’il@'—!‘fsq'-qsagf R e
— R o

fraudulent statements or representations as (o any manwlhm its jurisdiction.

Title 18 U.5.C. Scction 1001, makes it a crime for any person knowingly and willfully to make to any depa:m-ncm or agency of the United States any false, fictitious or

@
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PLUGGING RECORD

\

Qperator Address & Phone numberE” « W 1 -
Tonto Drilling Saly Lake City, Utah 84120
Federal, State, or Indian Lease No. of iessor’s name if fee lease Well No. Field & Reservoir
N/A Alpine#t Stratisraphic Test
Location of Welt Sec - Twp - Rge Caounty
33 53,9'N. 109 09.3'W. T6N, BR30E, NE, SW Sec 23 Apache
Application to drill this well was fited in name of Has this t'iivellil aver Charact):_ter of wgll ?t completion (iniﬁa(lzgn}gdu;:ﬁon): Ory?
. . o il (bhls/da 5 £}
Tonto Drilling/ DSBOE  |"HE™ e R | AT | ves
Date plugged Total depth Amount wel producing when plugged:
Qil (bhlssday) | Gas (MCF/day) Water (bbls/day)
29 September 1996 Leng! 1) 0 0

Name of each formation cantaining | Fluid content of each formation
WM E3E. Indicate which formation
open to wellbore at time of plugging

Depth interval of each formation Size, kind & depth of plugs used.
Indicate zones squeeze cemented,

giving amount of cement

Pueblo Creek water level- 675°

0'-1003" 2 7/8%e 680°* 7sacl

cement on top

T 1/2™® 600" 15sal

3:4:]

PaW ot U=t = h . T S S0
ool Toe Ull LA~ v

L 1/2"@ LQ* 6 sac

cement to surface

CASING RECORD

Size pipe Put in well {&t.} Pulled out (i) Left in well (). .| Give depth and Packers and shoes
methed of paiting
casing (shot, eic.)
6" 20° 0! 20"
4 1/2" | 500" 0* 500" shoe @ 500"
2.98"NQ| 4505 600* 3905" 600' cut joff

Was well filled with heavy dtilling mud, according to regulations?

Indicate deepest formation containing fresh water

NO 2 Iote Tertiary Ba
NAME AND ADDRESSES OF ADJACENT LEASE OPERATORS OR OWNERS OF THE SURFACE
Name Address Direction from this well
N/A

In addition ta other information required on this form, if this well was plugged back for use as a fresh viater well, give all pertinent details of plugging
operations to base of fresh waler sand, perforated interval to fresh water sand, name and address of surface owner, and altach letter from surface
owner authorizing completion of this well as a water well and agreeing to assume full liabiiity for any subsequent plugging which might be required.

ise reverse side for additional detail.

Tonto Drilling

GERTIFICATE: 1, the undersigned, under the penalty of perjury, state thatlamthe _Client rep. (1.S5,.G.,3,) ofthe
{company) and that | am authorized by sald company to make this repert; and that this
report was prepared under my supervision and direction and that the facts stated therein are tnse, corvect and complete to the best of my knowledge.

3 QOctober 1996 / -f?\"f—"'i'?f“p".} -
Date AT St g nature
7

[UEC s S

IS S =X
Mail completed form to: [ AN N = STATE OF ARIZONA

1 -4 ol (=]
Atizona Geologieal Su Ao 1 OIL& GAS CONSERVATION COMMISSION
418 W. Congress, #100 v O Y Plugging Record
Tucson, AZ 85701 r‘;}) oY o 5
permit No. 878 &, {LForm Ne. 10 File One Copy
82 5 n 20l S

SRRt
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APPLICATION TO PLUG AND ABANDON
P.0.Box 25128, 2200South

FIELD StI‘atigraDhic Tegt 4000 West, Salt lake City
= ok Ytatr— Bt 20— B80T )9 74=0645

OPERATOR Tonto Drilling ADDRESS & PHONE

LEASE NUMBER(Lessor's name if fee) N/A WELL NO. Alpine Federal

LOCATION NE, SW Sec 23, TO6N, R30E
33 53,9' North Iatitude 109 09.3"' West Longiiude

TYPE OF WELL Geothermal Tesd TOVAL DEPTH _4505 Peet
{Gil, Gas, or Dry)
ALLOWABLE (if Adssigned) N/A
LAST PRODUCTION TEST oL _N/A (Bbls.) WATER N/A (Bbls.)
cas _N/A (MCF) DATE OF TEST _ N/A
PRODUCING HORIZON N/A PRODUCING FROM __ N/A To N/A

1. COMPLETE CASING RECORD

6" Conductor pipe: Surface to 500°'
2 3/4" NQ Coring Rod: Surface to 4505', Total Depth

2. FULL DETAILS OF PROPOSED PLAN OF WORK

ttached two-paged sheet, titled P & A Opergtion, Alpine AZ.

DATE COM G OPERATIONS 23 September 1996

2255 N, Geminli Dr,

NAME OF PERSON DOINGWORK ____Fredd Grubb ADDRess _ Flagstaff, AZ, 86001

ot e L P—

Mail twa copies of completed form to: Physical Science Technician
Oil and Gas Program Administrator

A Congrana. #4100 " 2255 N. Gemini Dr. Flagstaff, AZ. 86001
Tucson, AZ 85701 Address _ . (520) 556-7183
22 August 1996
Date
Date Approved K -24-5( STATE OF ARIZONA
STATE OF ARIZONA OiL. & GAS CONSERVATION COMMISSION
OlL & GAS CONSERVATION COMMISSION Appiication to Plug and Abandon
by Co,

By __ ST L. iy Form No.9 File Two Coples
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‘aus 16 196 09153 TONTO D\ Lxm,ea1-973-2994m

BE& A OPERATION
ALEINE, ARIZONA
Client Contact: Fred Grubb, USGS
(520)356-7183
1. Mobilize truck 38, Erme s tmck and traller
;toAlplm.Anzom R
2. Go to site, remove fence, get backhoe to

lift off well head protéctor, open valves, bleed
off any pressure, set up rig over hole

3. Have backhoe dig smiall sump
Remove vah{ins off of well head

4. Runinhole with BQ rod and cutter
Cut NQ liner pipe at water tabls or 750",
whichever is shallower

5. Onee cut is made, pull thc BQ rod out.
6. Unbolt wellhui Hook mto NQ rod (may need

.....

manuel foot climp below’ the well head

7. R.emove well head Hmst NQ rod up through

- head, hookup  pump, break drculwon Pump
‘ ‘loot‘wt fmq}g(loowom)

"P.is2

Trash purp’ '

'Disphragm punip

Cow trough (2 cach)
250 galion tank {1 each)

(Mounted on Emlos -

truck) |
Fuel tank, pump, hose

Timbers for blockmg ng
Baskhoe ‘

Mayneed -
Oxygmlacaylmwfm
if threads are med

750 BQ dtill rod

Good BW casing cutter
BQ handling tools
Water hauled by Ernie

NQ Bowe'ti';Spéar T

NQ sized manual foot
clamp base plate
NQ hmdhng tools

Tmhpump to mix
ounmt in cow trough

15 u&s?«ﬂuﬂm :
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9. Mix and pump another 100 galions cement.

10.  Clean up all cementing equipment, pump wasts water
into ditch alongside highway (as per Forest Service).
Rig down, move rig off site.

11.  Remobilize back hoe. Dig down 3' around well head
Cut off casing 3' down, weld a plate over the top of
culng (HW culng)

t 12.  Cement the well marker sign in place

13.  Fill in sump. Re-clalm site. Restore fencing.

14.  Re-seed (reaponsibility of USGS)

Seecifications ofmarker sign

ALPINE FEDERAL #1 WELL SITE
33° 539" North Latitude
109"09.3' West Longitude

P.272

15 sackaPortland cement

100 feet waterline

4.1/2" diameter round
slecve (S{ee-l) plate 14"
thick

- Are welder

torch * . ‘

10sacksPortland coment
¥a yard gravel
Cement mixer

. Wdlmrkupmbuﬁtby

shop '(Specs of this
marker attached)

Back hoe

Damon, could you arrange a metal sign, 12" x 16" x 1/4" thick. Have 2 loops of pipe welded to the
back 80 it can be pressed into cement. Have the following welded into it:
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To: Oil and Gas Conservation Commission b o
c/o 0il and Gas Program Administrator A :A
Arizona Geological Survey oty 2

845 North Park Avenue, Suite 100 P08 A
Tucson, AZ 85719 , T guR! S
,\c"!’.\;’;"'

522000t
This is to advise you that the Geothermal Studies Projéct of the
U.S. Geological Survey will accept the abandoned geothermal
exploration well, known as the Alpine #1 Federal, located on the
NW 1/4 of the S8W 1/4 of Section 23, Township 6N, Range 30E, County
of Apache, Arizona, as an observation well to be used for

scientific purposes.

Further, the Geothermal Studies Project of the U.S. Geological
Survey will accept full responsibility for the proper maintenance
and use of the above well, including its final plugging, in full
compliance with the Rules adopted by the 0il and Gas Conservation

Commission.

i further understand that the Geothermal Studies Project of the
U.S. Geological Survey is responsible for compliance with the
provisions of the State Water Code, Chapter 1, Title 45, Arizona
Revised Statues and with any applicable requirements of the U.S.
Geological Survey, Bureau of Land Management and U.S. Forest

Service. 2
Signature '4\->Vuj;X~
Address 345 Middlefield RgQg
Menlo Park, CA_ 940

State of California
County of San Mateo

Oon this, the _&% day of May , 19924, bhefore me F%fli

whitleuy , the undersigned officer, personally appeared
Thomas H. Mdses, Jr., known to me (or satisfactorily proven) to be
the person whose name is subscribed to the within instrument and
acknowledged that he executed the same for
the purpose stated therein contained.

In witness whereof I hereunto set my hand and official seal.

45-98

]
= 3%, FINAWHITLEY 3
0E A COMM. #1022317

0
i
H

Notary Public

My commission expires

Permit Number 878

5c8-SRITINOTARY PUBLIC- CALIFORNIAS
\S&sP/ COUNTY OF SAN MATED D

B My Commission expires Apit 5, 1998 =
ERRNNRNESANNEREDRNTTNNARRENESNLRNIE

l=)

AOGCC Form 26
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"Form 3260-3 - UNITED STATES N
Aformerly 9-1958) p RTMENT OF THE INTERIOR & FORM APPROVED
. e 198%) : .
BUREAU OF LAND MANAGEMENT OMB NO. 1004-0132
Expires: September 30, 1990
GEOTHERMAL SUNDRY NOTICE
i — =——=—=xq &. Lease Serial No,
: The Bureau of Land Management {BLM) requesix this form or other BLM-approved forma to be prepared N/A
i and fited in tripticate with requisite attachments with the authorized officer. The authorize must " H
—approve this parmit prior to any lease gparations. ? 7? 7. SDurfDnl Manager: OIBLM @ F5
ta. Well Type: L) Production U Injection  U) Heat Exchange (] Observation (3 Other 8. ‘;"} ;"“’m Neme
! - 9. Well No. 10. Permit No.
E. Ib. Well Starus: Alpine #1 N/A
; , P & A plan approval
: 2. Namc of Lessee/Qperatar - :1 F:i[dd oF Arca
o ne
i Tonto Drilling Services, Inc. u.p&::.. TR B &M

3. Address of Lessce/Operator . oo )
Sec 23, T6N, RIOE

. 2200 South 4000 west, Salt Lake City, UT 84120 _ B oy
E 4. Location of Well or Facility 35-23 surface 35-23TD Ground Elevation &535.6 Apache
. 14, State -

Arizona

T6N, R30DE, SEC23 1153 WL 2122 SL
5. Type of Work

& Change Plans I Convert to Injection O3 Pull or Aler Casing
= Site and Road Construction O Fracture Test 3 Muliiple Complete
-:'; [ Constryct New Production Facilities 8 Shoot or Acidize ﬂ Abandon

: 1 Alter Existing Production Facilities O Repair Well O Other

15. Describe Progposed Operations (Use this space for well activities only. See instructions for currens well conditions on reverse)
§ (1) Pull NQ rods or cut NQ rods below 550 feet and retrieve upper 550 feet.

(2) Place cement plug from 550 feet to 450 feet across surface casing shoe at 500 feet. j
(3) Place cement plug from surface to 50 feet depth.

(4) Cut casing just below surface and cover with soil.

(5) Restore site according to USFS specifications.

| i ~ o
. i = =y z—
S 2 m =
) R 2= | o =® g = : :
i iiow = =<2 03 i -
' L2 o wlag EQt = 2m i
; el D58 = L I
. Wy 8 2z 5= & Im
: [z . = iy _ ™ s 2 Al
e - . ) . = E :_-:
, __\W 16. Describe Proposed Operztions fg:c this space for oll activities other than well work) - 7
- N/A
4
1 17. 1 hereby certify thal the foregoing is ¢ == == -
P Signed Title VELEE PAESIOENT N Covinnt amwnbh  pue  W/719/923 3 ' P e
4 ; = pm— e : : g :
ﬂﬁ:mrrW e ; S -
@ o D
' Approved by Title { :
Conditions of Approval, if any: Date h :
Tie 18 U.5.C. Section 1001, makes it a crime for any person knowingly and willfully to make (o any deparment of agency of the United States any faise, E'_‘_; , - N 5;; §

fraudulent statements or representations as (o any maner within its jurisdiction.

{Instructions on reverse)
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Form. 3260-3 . © UNITED STATES (¢ {
(Formerly 9-1958) DEraRTMENT OF THE INTERIOR FORM APPROVED 3
Hune 19881 BUREAU OF LAND MANAGEMENT OMB NO. 10040132 "‘
) Expirea: Semember 30, 1990 é
GEOTHERMAL SUNDRY NGTICE . f
— ————see———] &. Lease Serial No. E
The Bureau of Land Management {BLM)} requests this form or other BLM-2pprovad forms to be prepared N/A
and flled in tripllcate with requisite attachments with the authorized officer. The authorized officer must 7. Sarfsce Mapager: (1 BLM 00 F5
. approve this permit prior to any lease operations. )  Other -
1a. Well Type: O Prodection 0 Injecton O Heat Exchange & Obscrvation O Other ; ;f' Agreement Name
Ib. Well Suns: Completion as a temporary observation well 9. Well No. 10. Permit No.
{ Alpine #1 N/A
2. Namc of Lessee/Operator ;; F-leidnrAm
. pine
Tounto Drilling Services, Inc. 2. 5c. T R B B M
3. Address of Lessee/Operator S 93 TGN‘ R30E
_ 2200 South 4000 West, Salt Lake City, UT 84120 S
B 4. location of Well or Faciliy 35-23 surface 35-23 TD Apache
l : Ground Elevation 8555.6 14. Staee
f - T6N, R30E, SEC 23 1153 WL 2122SL Arizona
5. Type of Wark
Kl Change Plans 3 Convert to Injection 3 Pull or Aher Casing
C Site and Road Construction (1 Fracture Test [1 Multiple Compleze
3 Construct New Production Facilities 3 Shoot ot Acidize v Abandon
3 Aler Existing Production Facilities (3 Repair Well 0 Other
15. Describe Pruposed Operations (Use this space for well activiries only. See instructions for currenr well condirions on reversz)
(1) At 3,369 feet the HQ rods were differentially stuck (Attachment A, B) P
(2) The HQ rods were cemented from 2500 to 3369 feet (Attachment B) )
(3) From 3369 feet to total depth (4505 feet) the borehole is NQ size (see Attachment B)
(4) HQ tods from surface to 2500 feet were retrieved (see Attachment B)
(5) A bottom-capped NQ string was inserted into the borehole from the surface to 4505
feet (T.D.) as a temporary observation completion (see Attachmeat B)
(6) Install a secure temporary well head for geophysical logging.
_ ttachment A - monthly drilling reports for July and August e
4 Attachment B - diagram of temporary observation well completion
at e+ |
o pa
f'—- 16. Describe Proposed Operations (Use this space for all acrivities other than well work) =i "l} ™y
L =2 <
i N/ b em FM
= = mil
: N & om
10 1701 bercby centify m% s | ~=
== Signed el | Tide/LE PASWEL] 7 L EATARE mpwtsest Do f//rzérs . z _ _
This space fo rat::ud - o
Appraved by - Title, Date -

\ Conditions of Approval. if any:

Title 18 U.5.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any depanument or agency of the United States any false, fictitious or e
fraudulent stzlements or representations as fo any maiter within its jurisdiction. ‘

{Instructions on reverse)
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JULY MONTHLY REPORT SWTDINMSU
PERICD 7/1/93 - 1/31/93
TONTO/ALPINE #1/FEDERAL

DRILLING OPERATIONS

Award of the Alpine #1/Federal drilling contract was given on 4/1/93 to Tonto Drilling Services of Sait
Lake City, Utah. In coordination with Tonto and the Arizona Department of Commerce al} permiits from
Federal and State agencies were acquired and a Plan of Exploration Operations and a Geologic Logging
and Core Marking Plan were prepared by Tonto's geotechnical subcontractor, Southwest Technology
Development Institute, New Mexico State University, Las Cruces, New Mexico, between 4/1/93 and
7/1/93, . The Tonto drill rig began moving on fa the site on 7/1/93. However, drilling start-up was
delayed by the refusal of a subcontracted truck driver to unlocad the substructure and mud tank on location.
The truck driver claimed that the first turn on the access road from the highway was too narrow.,
However, other trucks of the same size and the driil rig managed to negotiate the turn on this former
logging road with no problem. Start-up was also delayed by the failure of Tonto's crane on 3 July, 1993,
just before the 4th of July. On 7/7/93 the borehole was spadded. By 7/13/93, 500 feet of surface casing
was cemented and the blowout prevention equipment (BOP) nippled-up and tested. Surface-casing
cementing and BOP testing was witnessed and approved by the Arizona Oil and Gas Adminijstrator and
the U. S. Bureau of Land Management. Drilling operations have been exceptionally smooth except for
some initial problems with rig hydraulics. The hydraulics problems were solved by Tonto field crews in
the first few days. An occasional problem with the core catcher in the core tube has resulted in minor core
slippage. However, core recovery has been practically 100 percent. Overall performance of the Tonto
forman, drillers, and helpers has been excellent.

Total depth of the Alpine#1/Federal test borehole was 2,966 feet as of midnight 7/31/93. The daily
footage rate averaged abont 137 feet per day for the period between 7/13/93 and 7/31/93. Footage rates.
for the period 7/14/93 to 7/19/93 averaged 178 feet per day and dropped to 131 feet per day between
7/21/93 and 7/28/93. Between 7/29/93 and 7/31/93 the daily footage rate decreased to 74 feet per day as
the lower sections of the Paleocene-Eocene Baca Formation were penetrated  Circulation was not lost to
the formation at any time during drilling in July. .

Daily communications {as needed) and weekly communications with Federal and State regulators has
been maintained throughout the July project period. The U. S. Forest Service has assisted in locating a
drilling-mud disposal site very close to the drilling location.

TEMPERATURE

A ten minute bottom-hole temperature (BHT) at 2,851feet was 129 degrees F. This temperature was not
an equilibrium rock temperature because of cooling by drill mud circulation. A mercury maximum
thermometer inside a capped steel pipe bomb, mounted on the overshot, was used to obtain the BHT

temperature. Return mud temperatures at the surface were averaging about 78 degrees F for the interval
between 2,334 and 2,774 feet.

GEOLOGY

The Tertiary Datil Group was encountered from the surface to 1,093 fect depth. From 1,093 feet to 2,966
fest the Tertiary Baca Formation is identified. The top of the Baca is picked at the top of a major
conglomerate unit. The top of the conglomerate unit contains the first occurrence of red granite
(Precambrian ? clasts),
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The Datil Group consists mestly of epiclastic volcanic mudfiows and volcanic arenites and conglomerates.
Between 854 feet and 942 feet, a dark blue-green to gray blue-green andssite porphry flow-breccia is
interbedded in the Datil sequence. This unit is probably a toe breccia peripheral to an andesite flow
mapped at the surface along the northern and eastern flanks of Escudilla Mountain. An orange-brown
rhyolite lithic-crystal ash-flow tuff between 1,018 feet and 1,038 feet is the only other volcanic flow
encounterd in the Datil Group. The ash-flow tuff probably represents the distal outflow from an
Oligocene silicic cauldron or silicic dome complex tens of miles southeast and south of the Alpine #1
location.

‘The upper member of the Baca Formation from 1,093 feet to 1,266 feet consists of a sandy, granule-to-
cobble conglomerate interbedded with coarse-to-medium sandstone and pebbly sandstone. The
conglomerates are mainly matrix-supported and contain well-rounded to subrounded clasts of silicic and
intermediate volcanics, limestone, red jasper (Precambrian 7), and red granite (Precambrian 7). From
1,266 fect to 1,325 foet the Baca consists of siltstone that coarsens downward into fine-to-medium
sandstone and pebbly sandstone and pumaceous fine-io-medium sandstone. The Baca consisis of
interbedded matrix-supported granule-to-cobble conglomerate and medium-to-coarse sandstone betweeen
1,325 feet and 1,358 feet. From 1,358 feet io 2,966 feet the Baca consists of mostly siltstone and fine-to-
medium sandstone with minor interbedded conglomerates and red-brown mudstone. The conglomerate
and red-brown mudstone become more abundant below 2,850 feet depth.

Above 1,580 feet, altered pumice lapilli are sometimes observed and many sandstones are noticcably
pumaccous. At 1,438 feet, a 2-to-3 inch thick air-fall tuff with distinct biotite crystals was encountered.
Below 1,580 feet, the Baca becomes predominantly an arkosic litharenite, showing bioturbation, paraile]
Iaminations, some ripple cross-lamination, flaser structures, some soft sediment deformation, very thin-to-
medium bedding, weak pedogenic and diagenitic calcite, and root casts.

The interval from 1,093 feet to 1,580 feet in the Baca probably records the initiation of silicic volcanism
which culminated in the Oligocene "ignimbrite flareup’ in the Datil-Mogollon volcanic field to the south
and southeast of the Alpine #1 location. The conglomerate at the top of the Baca (1,093 feet to 1,266 feet)
may indicate thermal turnulscence preceding the Oligocene volcanism, reactivation of older Laramide
basement-involved structures, and/or onset of a dryer climate.

BRIEF WELL HISTORY

7/1/93 Dirilling equipment, rig, and supplies mobilizing from Tonto Drilling yard in Salt Lake City.
Drill rig maved on to the Alpine Divide site (1500 hrs), begin rigging-up (1500-1900 hrs).
USFS, USBLM, and AZGS officials alerted.

7/2/93  Supply trucks arrive at site entrance (0900 hrs). Truck with mud tanks and substructure -
refuse to make sharp turm off highway on to the logging road access to drill site. Mud tanks and
substructure unloaded at sawmill in Nutrioso. Backhoe, parts trailor, and crane arrive on site

(1130 hrs). Drill pad constructed and mud tanks dug. Water tank from Farmington arrives
(1645 hrs),

7/3/93 Rigging-up continues (0700-1900 brs). Tonto crane brakes down, unable to move subsiructure

onto site. Unable to find mechanic for crane or a replacement crane due to 4th of July holiday
weekend. John Hass (USBLM) and Bob Dyson (USFS) visit site (1649 hrs).

7/4/93 No activity.
7/5/93 Rigging-up continues (0700-1330 hrs). Renial crane acquired.

7/6/93 Rigging-up continues (0700-1900 hrs). Substructure and last of equipment arrive on site
(1100 hrs).
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7/8/93

79/93

1/10/93

711/93

2/93

7/13/93

714193

7715193

7116193

Continue rigging-up (0700-1200 hrs). Nipple-up mud tanks, mix mud, transfer mud from
mixing tank to mud tank, rack casing and drill pipe, make-up drill string. Spud hole with 7 7/8
inch tricone (1200 hrs). Complete drilling 20 fect (1240 hrs). Rig hydraulics malfunction
(1245 hrs). WOP (1245-2400 hrs).

WOP (0000-0600 hrs). Repair hydraulics and perform tig maintenance (0600-0708 hrs). Run
surface casing and begin mixing cement (0738 hrs). Cementing conductor casing with good
returns (0752-0802 hrs), WOC (0802-1600 hrs). Tag cement (1613 hrs), drill-out cerent
(1650 brs). Rotary with 5 7/8 inch tricone bit from 20 to 193 feet (1650-2400 hrs). Samples
collected at 10 feet intervals.

Rotary 5 7/8 inch tricone from 193 to 465 feet (0000-2400 hours. Samples collected at 10 feet
intervals. Trip-vut, change bit, trip-in (0154-0345 hrs). John Sass (USGS), Tom Moses (USGS),
and Frank Grubb (USGS) on location (0800-0925 hrs). Frank Mancini (AZDC) and Jack

Haenichen (AZD)C) on focation (0823-0920 hrs). Maintenance on rig hydraulics
{1500-1600 hrs).

Rotary 5 7/8 inch tricone from 465 to 502 (0000-0730 hrs). Condition hole and trip-out (0730-
0830 hrs). Run 500 feet of surface casing with centralizers (0830-1230 hrs). Circuiate and fiush
mud from hole (1230-1330 hrs). Begin mixing cement, nipple-up cement head (1330-1500 hrs).
Pump cement (1525 hrs) and drop plug and displace cement (1530 hrs). Plug fails to drop and
cement job fails (1540 hrs). Adjust cement head and plug, begin to mix second batch of cement
(1625 hrs), pump cement (1651 hrs). Drop plug and displace cement (1700 hrs), good cement

returns (1710 hrs). Cement job witnessed by John Hass (USBLM) and Steve Rauzi (AZGS).
WOC (1710-0000 hrs).

WOC (0000-2300 hrs). Nipple-up and test BOP (0700-2300 hrs). Rig maintenance and repair
hydraulics (2330-2400 hrs) Complete nipple-up of double pate (1330 hrs). Successful test of
manifold valves on blooie line to 1,000 psi (1626 hrs). Successful test of choke valve to 1,000 psi
(1639 brs). Pipe ram and blind ram successfully tested 0 1,000 psi (1645 hrs). H & H hotshot
arrives from Farmington with BOP bolts for the annular BOP flange. Nipple-up annular

(1845 hrs). Test annular to 1,000 psi, leaking at flange (1858 hrs). Tighten BOP bolts, retest
1,000 psi, still leaking (1918 hrs). Replace flange, retest to 1,000 psi, stil} leaking (1216 hrs).
Tighten BOP bolts and retest. Sucessful annular BOP test to 1,000 psi (2216 hrs). All BOP tests
witnessed by john Haas (USBLM) and Steve Rauzi (AZGS). Make-up and run drill string with 3
7/8 inch tricone bit. Charge pump for hydraulics fails (2330 hrs). :

Install and test hydrogen sulfide sniffer, alarms, and wind sock (0700 2300 hrs). WOP (0000-
2300 hrs). Cleaned location and performed rig maintenance. Drili helper sprains foot
(2300 hrs), taken to hospital.

Tagged cement 478 feet. Drill-out float shoe and plug (0800-0830 hrs). Sucessfully test surface-

casing cement to 1,000 psi at 495 feet (0830-0850 hrs). Make-up core barrel and circulate plug
rubber from the hole (0850-0940 hrs). Trip-in core barrel and diamond core bit :
(0940-1045 hrs). Coring from 497 to 564 feet (0940-2400 hrs).

Coring from 564 to 734 feet (0000-2400 hrs).

Coring from 754 to 914 feet (0000-2400 hrs). Harris Crosby of Nutrioso visits site
{1625-1705 hrs)

Coring from 914 to 1,104 feet (0000-2400 hrs). Trip-out, change bit, trip-in (0300-0435 hrs).
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717/93 Coring from 1,104 to 1,274 fect (0000-2400 hrs). Mix new mud at 1,174 feet, anchor blooie line
manifold and choke valves and perform rig maintenance 0923-1207 hrs).

7/18/93 Coring from 1,274-1,454 feet (0000-2400 hrs). Diaphram pump down, replace with centrifigal
mud pump at 1,380 feet (1528-1545 hrs).

7719/93 Coring 1,454 to 1,634 feet (0000-2400 hrs). Nipple-up and test new accumulator at 1,553 feet
(1245-1345 hrs).

7120/93 Coring 1,634 to 1,694 feet (0000-2400 hrs). Trip-out, change bit, trip-in (0535-0850 hrs). Shut
down at 1,694 feet, haul old mud, haul water, mix new mud (1244-23138 hrs). -

7/21/93 Coring 1,694 to 1,849 fect (0000-2400 hrs). Bob Dyson (USFS) visits site (0900-0920 brs).

Jim Witcher (SWTDI/NMSU) gives geothermal taik to Alpine Chamber of Commerce
(1900-2130 hrs).

7/22/93 Coring 1,349 1o 2,002.5 feet (0000-2400 hrs). Daniel Sanchez and Niles Lackey (USDOE-
Albuquerque), John Sass (USGS-Flagstaff), John Crawford (AZDC, consultant), Frank Mancini
(AZDC), and John Hoskins (AZDOT) visit the site (1300-1530 hrs).

7/23/93 Coring 2,002.5 10 2,134 feet (0000-2400 hrs). Daniel Sanchez and Niles Lackey (USDOE-
Albuquerque), John Sass (USGS-Flagstaff), John Crawford (AZDC, consultant), Frank Mancini
(AZDC), and John Hoskins (AZDOT) visit the site (0830-0930 hrs).

7/24/93 Coring 2,134 102,244 feet (0000-2400 brs). Repair diaphram mud pump at 2,204 fest
(1513-1613 hrs).

1/25/93 Coring 2,244 to 2,374 feet (0000-2400 hrs).
7/26/93 Coring 2,374 to 2,509.5 feet (0000-2400 hrs). Rig maintenznce (0730-0830 hrs),

7/27/93 Coring 2,509.5 to 2,614 fest (0000-2400 hrs). Trip-out, change bit, trip-in at 2,544 feet (0550
0940 hrs). -

7/28/93 Coring 2,614-2,744 feet (0000-2400 hrs).

7/29/93 Coring 2,744-2,820.5 feet (00002400 hrs). Stuck core barrel 2,784 feet (0900-1022 hrs).

7/30/93 Coring 2,820.5 to 2,912 feet (0000-2400 hrs).

7/31/93 Coring 2,912 to 2,966 feet (0000-2400 hrs). Trip-out, add 20 foot core barrel, change bit, trip-in
(0330-0950 hrs). Conditional hole 2922 feet (1021-1115 hrs).




RN SR AP S i |

iy

(3

BOTTOM-HOLE
TEMPERATURE

CORE FOOTAGE

SUMMARY

Date  Fest/Day Remarks
mMiI 67 coring begins
/it 190

115 160

e 190 change bit
wMr 17

7iz 180

79 180

W20 60 change bit
21 155

722 1535

3 1315

4 110

7125 130

726 1355

y/rai 104.5 change bit
728 1300

29 765

M0 915

mi 54 change bit

RETURN MUD TEMPERATURE AT SURFACE

Depth (feet) Temperature (F)
854 72

883 73

904 72

920 71

1002 69

1023 69

1064 70

1094 70

1210 70

1252 70

1308 68

1326 67

1512 70

1553 74

1563 75

1565 76

1577 75
FORMATION SUMMARY
Formation Top (depth in feet)
Tertiary Datil Group 0
Tertiary Baca Fm 1093

Depth (feet) Temperature (F)

24 111
2294 119
2344 122
2394 128
2444 129
2494 128
2594 140 (no cire 3 hrs)
2590 134
2642 © 132
274 129
2774 130
2820 129
2851 129
2922 139 (po circ 7 hrs)

Depth (feet Temperature (F)

1669 70

1824 67

1907 72

1920 76

2184 74

2214 76

2234 76

2334 78

2720 78

2774 78

Bottom (depth in feet)  Thickness (depth in feet)

1093
2966+

1093
1873+
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AUGUST MONTHLY REPORT SWTDINMSU
PERIOD 8/1/93 -8/31/93
TONTO/ALPINE #1/FEDERAL

DRILLING OPERATIONS

Core penetration decreased substantialy during the first half of August as compared to the rates in July.
Rates were generaily less than 50 feet per day, compared to more thar 100 feet per day in July. Depth of
drilling played some role in the rate decrease; however, the naturc of the lower Baca Fonmation was the
primary cause of penciration rate reduction. The sandy clay and clayey sand in matrix-supported and
weakly-indurated conglomerate and gravels in the basal Baca Formation from about 2,700 feet to about
3,140 feet were easily washed-out and contributed to formation caving problems and maintenance of
proper drilling-fluid viscosity ang efficient cuttings and sand removal.

Rather than reduce from HQ to NQ coring at the base of the Baca and place the bad formation behind
cement and the HQ drill string, it was decided to continug coring HQ until the base of the Cretaceous was
reached to insure that the reduction was not premature. Prior to actual drilling, the Permian San
Andres/Kaibab and Glorieta/Coconino Formations were identified as potential problem zones for drilling
that could require reduction from HQ to NQ core. Regional geology indicated that one or both of the
upper Permian units could be missing and that the Cretaceous units, if present, would rest upon the
Permian /Pennslyvanian Supai. A reduction from HQ to NQ core was forced by the drill string becoming
differential stuck while retrieving a core run with the last Cretaceous footage.

Drilling rates increased dramatically after the NQ reduction and the bad formation in the lower Baca was
cemented behind the HQ rods. NQ core rates for the lower 750 feet of the Alpine 1/Federal averaged
about 100 feet per day. A 100 feet per day coring-rate at depths below 3,500 feet is generally regarded as

excellent, especially considering the rime to pull the core tube, retrieve the core, and then send the tube
back to bottom inorder to resume coring.

Same lost circulation zones were encountered in the San Andres and Glorieta Formations. However, full
and partial returns were maintained during most of the August drilling by conditioning the hole with lost
circulation material {.CM) slugs at the end of core runs where circulation was lost.

Total depth was reached on the 29th of August and the hole was completed as a temparary observation
hole by 31 August, 1993. The NQ rods where left in the hole to fanction as temperatare observation
tubing and to provide a contingency for re-entry to deepen the Alpine 1/Federal to Precambrian basement
(see attached letter from James C. Witcher, SWTDI/NMSU to Steven Rauzi, AZGS).

Core recovery for the Alpine 1/Federal hole exceeded 99.5 percent. Overall performance of the Tonto |
forman, drillers, and helpers was cutstanding. Daily communications (as needed) and weekiy
communications with Federal and State regulators was maintained throughout the August project period.

TEMPERATURE

Bottom-hole temperatires (BHT) generally increased from 128 F at 2,996 fect to 164 F at 4,505 feet.
However, these temperatures are not equilibrium-rock temperatures because of cooling by drill mud
circulation, A mercury maximum thermometer inside a capped, steel pipe bomb, mounted on the wireline

overshot, was used obtain the BHT temperature at the end of selected core runs, at roughly 50 fect
increments apart.

Return mud temperature at the surface actually decreased from 78 F average in July and early August,
while drilling with the HQ string, to about 65 F, while drilling with the NQ drill string. Differences in
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heat transfer and aperating modes with NQ core versus HQ core are responsibie for the temperature
decrease rather than formation geothermal causes.

GEOLOGY

The Tertiary Datil Group (?) was encountered from the surface to 1,093 feet depth. Datil units near the
surface may actuaily be a facies of the Miocene Bidahochi or Fence Lake Formations. From 1,093 fect to
2,966 feet the Tertiary Baca Formation is identified. The top of the Baca is picked at the top of a2 major
conglomerate unit. The conglomerate unit contains the first occurrence of red granite (Precambrian ?
clasts). The Datil Group consists mostly of epiclastic volcanic mudflows and volcanic aremites and’
conglomerates. Between 854 feet and 942 feet, a dark blue-green (o gray blue-green andesite porphry
flow-breccia is interbedded in the Datil sequence. This unit is probably a toe-breccia, peripheral to an
andesite flow mapped at the surface along the northern and eastern flanks of Escudilla Mountain. An
orange-brown rhyolite lithic-crystal ash-flow tuff between 1,018 feet and 1,038 feet is the only other
volcanic flow encounterd in the Datil Group. The ash-flow tuff probably represents the distal outflow
from an Oligocene silicic cauldron or silicic dome complex tens of miles southeast and south of the Alpine
#1 location.

The upper member of the Baca Formation from 1,093 fect to 1,266 feet consists of a sandy, granule-to-
cobble conglomerate interbedded with coarse-to-medium sandstone and pebbly sandstone. The
conglomerates are mainly matrix-supported and contain well-rounded to subrounded clasts of silicic and
intermediate volcanics, limestone, red jasper (Precambrian 7), and red granite (Precambrian 7. From
1,266 feet to 1,325 feet the Baca consists of siltstone that coarsens downward into fine-to-medium
sandstone and pebbly sandstone and pumaceous fine-to-medium sandstone. The Baca consists of
interbedded matrix-supported granule-to-cobble conglomerate 2nd medivm-to-coarse sandstone betweeen
1,325 feet and 1,358 feet. From 1,358 fect to 2,966 feet the Baca consists of mostly siltstone and fine-to-
medium sandstone with minor intesbedded conglomerates and red-brown mudstone. The conglomerate
and red-brown mudstone become dominant from about 2,850 feet to 3,139 feet depth. Above 1,580 feet,
altered purnice lapilli are sometimes observed and many sandstenes are noticeably pumaceous. At 1,438
feet, a 2-to-3 inch thick air-fall tuff with distinct biotite crystals was encountered. Below 1,580 feet, the
Baca becomes predominantly an arkosic litharenite, showing bioturbation, parallel laminations, some
ripple cross-lamination, flaser structures, some soft sediment deformation, very thin-to-medium bedding,
weak pedogenic and diagenitic calcite, and root casts. The interval frcm 1,093 feet to 1,580 feet in the
Baca probably records the initiation of silicic volcanism which culminated in the Oligocene 'ignimbrite
flareup’ in the Datil-Mogollon volcanic field to the south and southeast of the Alpine #1 location. The
conglomerate at the top of the Baca (1,093 feet to 1,266 feet) may indicate thermal mumaulscence preceding
the Oligocene volcanism, reactivation of older Laramide basement-involved structures, and/or onset of a
dryer climate, and/or reworking of lower Baca gravel units. The gravels rich in Precambrian lithologies at
the base of Baca represent the uplift and unroofing of basement-cored uplifts associated with the later
phases of the Laramide Orogeny in east central Arizona. In any case, the 2,046 feet of section section
Baca encountered in the Alpine 1/Federal core hole is one the thickest in Arizona or New Mexico. The
gradational nature of the Datil and Baca formations and differences in where the Baca Formation top is
picked provide ambiguity on which sections are the thickest. Steve Cather, in New Mexdco, picks the top
of the Baca where volcanic clasts disappear; while Andre Potochnik, in Asizona, picks the top of the
Mogolion Rim Formation, a Baca equivalent, where volcanic clasts roughly equal Precambrian basement
clasts. The Cather and Potochnik criteria require thin-section analysis and neither criteria are easily
applied to field studies. The criteria used to pick the top in the Alpine 1/Federal well is mappable in the
field.

At 3,139 feet depth, the basal Baca conglomerate rests unconformably upon a brick red and orange
siltstone and fine-to-medium silty sandstone with a calcite cement. This orange sandstone is informally
designated as the LaOrange formation.” Potochnik describes a similar unit between the Mogollon Rim
Formation and Cretaceous sandstone south of Show Low about 35 miles west of the Alpine 1/Federal site.
The depositional setting the the LaOrange formation is much different than the overlying Baca Formation
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and minor granule-to-cobble conglomerate beds suggest a much different provenance also. Clasts in the
LaOrange are predominantly limestone, with minor intermediate volcanic porphyry clasts, as opposed to
gravels rich in Precambrian plutonic and metamorphic clasts. The La0Orange shows both parralle! and
cross laminations and some ripple cross-laminated zones. The base of the LaOrange shows possible
\ranium mineralization, much dark carbonaceous material and a 1.5 inch thick bed of Tignite' at 3,254.5
feet depth. The occurrence of intermediate volcanic clasts may indicate a Late Cretaceous to early
Tertiary (early Laramide Orogeny) age. It is possible that the LaQOrange is a southem Colorado Plateau
equilivalent to early Laramide units, the Fort Critteaden and Ringbone Formations, in the Basin and
Range of southeastern Arizona and scuthwestern New Mexico.

Unconformably below the LaOrange formation is a carbonaceous medium-to-coarse sandstone with
calcitic and dolomitic (7} cement. ‘This unit is tentatively correlated with Cretaceous Dakota Formation.
In the Alpine 1/Federal core hole, the Dakota is cross laminated and has abundant ripple cross-laminated
zones with much carbonaceous laminae in ripple troughs. This unit is a light-gray, dark-gray and biack,
moderately well-sorted, quartz arenite. Marcasite is abundant, especially in association with
carbonaceous-tich zones. Some of the carbonaceous material, where carbonate cements are lacking, in
ripple troughs, and in coarse sand laminae, may represent ‘dead oil.”

The Permian San Andres limestone is a finely crystalline, medium-to-dark gray, and brown limestone
with predominant mudstone and uncommon wackestone textures. The San Andres micrites and crinoid
biomicrites have black parallel and wavy laminations and dark sutured stylolites are common. Oily films
are present along stylolite and fracture surfaces. Vertical fractures and minor small-scale vugs, partially
filled with calcite crystals, are common. Several fractures, no doubt, contributed to lost circulation during
coring. The lower 3 feet of the San Andres, just above the Glorieta Formation, is a probable solution-
collapse breccia with a black shale and dark micrite matrix, possibly rich in carbonaceous material.

The Permian Glorieta sandstone consists of medium-to-fine, weil-sorted, light gray and white sandstone
with wavy and parallel laminations, ripple cross laminations, cross lamirations, and cross bedding.
Calcite, quartz, and dolomite (7) cement is present. Reduction spots, generally less than 0.5 inch
diameter, contain marcasite, vitrinite and other carbonaceous material. Marcasite and black carbonaceous
material is also common along many wavy laminations. Healed and opered high-angle fractures are
present. Open fractures contain calcite crystals and appear to have contributed to lost circulation,
especially between 3,453 and 3,465 feet depth. Intergranular porosity is indicated by drill mud sieving (ie
mud buildups) on outer core surfaces, except on darker gray "reduction spots.” Contact between the

Glorieta Formation and the underlying Yeso Formation is obscurred by a basalt intrusion, a probable dike
of late Tertiary age.

The upper 35 feet of the Permian Yeso Formation is characterized by a solution-collapse or rubble breccia.
Anhydrite dominates the Yeso between 3,788 and 3,905 fect depth. Massive, laminar, nodular, and
mosaic anhydrite textures are present. Dark gray-to-brown siltstone, sandstone, and sandy dolomite are
intesbedded i the anhydrite. Bioturbation, rip-up clasts, and scour troughs are common. Soft sediment
deformation, along with possible dewatering structures or enterolithic structures are present. A coastal
sabka depositional environment is indicated. Between 3,905 and 4,158 feet, gray-to- dark brown and
brown limestone and dolomite predominates over a few sandstone and anhydrite beds less than 5 to 15
feet thick. The mostly micritic limestones and dolomites show wavy laminations, bioturbation, flaser, soft
sediment deformation. Many units are sandy; while others have blue-gray anhydrite nodules. Light-brown
to dark brown, muddy, fine sandstone to silistone with wavy bedding and laminations, some cross
Jaminations, bioturbation, and soft sediment deformation occurs between 4,158 and 4,226 feet depth.
Brown microcrystalline dolomite to calcareous dolomite and some interbedded blue-gray anyhydrite
occurs between 4,226 and 4,260 feet. Some of the dolomite at 4,228 to 4,231.5 feet is weakly fetid.

Finely crystalline, dark gray-lo-black, biomicrite and micrite with possible fusulinids is found between
4,362 and 4,408 feet depth. Between 4,399 and 4,402 feet depth dolomitic units show some oily films and

staining. The majerity of the cored Yeso Formation from 4,402 to 4,454 feet depth is a brown very-fine
sandstone to siiistone.
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BRIEF WELL HISTORY

8/1/93

8/2/93
8/3/93
8/4/93

8/5/93

8/6/93

8/1/93

8/8/93

8/9/93

8/10/93

Coring from 2,966 to 3,016 feet (0000-2400 hrs).

Coring from 3,016 10 3,054 feet (00002130 hrs). Change-out old mud, mix new mud
(1100-1255 brs). Trip-out, change bit {2130-2400 hrs).

Bit change continues, trip-in, chase cave at 3,046 to 3,054 feet, 1.5 feet cave recovered -
(00000030 hrs). Coring from 3,054 to 3,096 feet (0358-2400 hrs).

Coring from 3,096 to 3,155 feet (0000-2400 brs). Clean drill cuttings from mud pits with
backhoe (1030-1130 hrs).

Coring from 3,155 to 3,207 feet (0000-1839 hrs). No core retrieval on run 275, replace overshot
(1740-1810 hrs), condition hole (1815-1828 hrs), retry to retrieve core tube (1828-1839 hrs),
stuck tube (bent drill rod obstruction). Trip-out to retrieve tube and core, change bit and reamer
sheli (1921-2400 lirs), dented and bent rod replaced at 2,980 to 2,990 fe=t, probable cave (rods
sticking while pulling out of hole (2,800 to 3,010 feet).

Trip-in, chase cave to bottom (0000-1235 hrs). Replace core catcher (1235-1320 hrs). Coring
from 3,207 to 3,236 feet (1320-2400 hrs). Rods torque-up three times while coring run 276 from
3,216 1o 3,236 feet (1838-2400 hrs).

Coring from 3,236 to 3,308 feet (0000-2400 hrs).

Coring from 3,308 to 3,337 feet (0000-1350 hrs). Puil-back rods 480 feet, condition hole, ream
hole and chase cave back to bottom {1350-2400 hrs). Encountered cave bridges at 3,020 feet and
from 3,036 to 3,039 feet

Continue conditioning hole, reaming and chasing cave, 3 feet of cave recovered (0000-0320 hrs).
Mix new mud, change-out old mud (1109-1430 hrs). Reaming back to bottom (1430-1820 hrs).
Coring from 3,337 to 3,338 feet (1915-2145 hrs).

Coring from 3,338 to 3,352 feet (00002400 hrs).

8/11/93

8/12/93

8/13/93

8/14/93

Chause Plaus= beduce 73 ANQ

Coring from 3,352 to 3,369 feet (0000-7333 hrs). Differential stuck at 3,369 feet (0733 hrs).
Circulate detergent, try to work rods free (0800-2400 hrs).

Continue differential stuck at 3,369 feet, circulate detergent, iry to work rods free

{0000-1900 hrs). Nipple-down BOP, prepare to cement for reduction from HQ to NQ
(0700-1900 hrs). Run cement, HQ bit 10 feet from bottom at 3,360 feet (1930-2210 hrs). wocC
{2210-2400 hrs).

WOC, prepare NQ string, nipple-up and test BOP (0000-1200 hrs). Trip-in NQ rods
(0700-1200 hes), tag cement at 3,294 feet, drill-out cement (1335-2400 hrs).

Continue to drill-out cement to 3,345 feet, no cement below HQ core-barrei landing ring, stuck
NQ tube (0000-0122 hrs). Performn rig maintenance, change out mud, and haul water
(0122-0350 hrs). Trip-out, and haul water (0350-0720 hrs). Free-up stuck tube and makeup
wash rod (0720-0930 hrs). Trip-in wash rod (0930-1200 hrs). Wash and clean hole and prepare
to cement (12001900 hrs). Run cement (1900-2130 hrs). WOC, trip-out (2130-2400 hrs).
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8/15/93 WOC, trip-in and wash-dewn hole (0000-0400 hrs). Tag cement at 3,200 feet, core cement

(0400-1230 hrs). Mix new mud, change-out old mud (1413-1600 hrs). Coring from 3,369 to
3,399 feet (1230-2400 hrs).

8/16/93 Coring from 3,399 to 3,475 feet (0000-2400 bys). Lost circulation from 3,415 to 3,475 feet,
major open fractures in core at 3,459 and 3,462 feet. Lost circulation material (LCM) slugs at
3,415 feet {0400-0430 hrs), at 3,439 feet (10301135 hrs), and at 3,349 feet (1540-1710 hrs).

8/17/93 Coring from 3,475 to 3,515 feet (0800-2400 hrs). Condition hole and send LCM slug at 3,475
feet (0000-0800 hrs). Condition hole and send LCM stug at 3,515 fect (2100-2345 hrs). -

8/18/93 Coring from 3,515 to 3,585 feet (0000-2400 hrs). Condition hole and send LCM slug at 3,535
feet (0400-0930 hrs).

8/19/93 Coring from 3,585 to 3,655 fect (0000-2400 hrs). Partial returns from 3,635 to 3,635 feet.

8/20/93 Coring from 3,655 to 3,725 feet (0000-2400 hrs). Partial returns from 3,655 to 3,685 feet Pull-
back rods 440 feet at 3,725 feet to condition hole and flush LCM and mud rings from drill
string (2200-2400 hrs).

2/21/93 Continue to condition hole and rezam to bottorn (0000-0121 hrs). Coring from 3,725 10 3,775 feet
(0121-1425 hrs). Differentiai stuck, circulate detergent and work rods free at 3,765 feet
(1425-1510 hrs). Core barrel mislatch on run 328 from 3,765 to 3,775 feet, lost core
(1510-1740 hrs). Trip-out from 3,775 feet (1820-2400 hrs).

8/i2!93 Coring from 3,775 to 3,855 feet (0000-2400 hrs). Lost circulation from 3,815 1o 3,835 feet
(1600-2112 hrs). Condition hole, send LCM slugs at 3,185 feet (1445-1537 hrs), and at 3,835
feet (1940-2112 hrs). Perform maintenance on rig hydraulics at 3,805 feet (1225-1307 hrs).

8/23/93 Coring from 3,855 to 3,975 feet (0000-2400 hrs).

8/24/93 Coring from 3,975 to 4,085 feet (0000-2400 hrs).

8/25/93 Coring from 4,085 to 4,195 feet (0000-2400 hs). Condition hole, circulate LCM slug at 4,135
feet (1045-1145 hrs) and at 4,145 feet (1400-1525 hrs}.

8/26/93 Coring from 4,195 to 4,284 feet (0000-2400 hrs).

8/27/93 Coring from 4,284 to 4,375 feet (0000-2400 hrs). Rig maintenance at 4,355 feet (1740-1300 hrs).
8/28/93 Coring from 4,375 to 4,475 feet (0000-2400 hxs).

8/29/93 Coring from 4,475 to 4,505 feet, total depth (TD) at 4,505 feet (0000-0634 hrs). Rig

maintenance (0652-0800 hirs). Wiper-run then trip-out from 4,505 feet (0830-1300 hrs). Nippie-
down BOP {1300-1330 hrs). Test and trip-in cutter, make first cut at 2,700 feet on HQ rods

(1345-1900 hrs). Pull-out of hole, rebuild cutter, trip-back, try two more cuts, pull-out, trip-back

with new cutter (1900-2400 hrs).

8/30/93 Sucessful cut at 2,510 feet, pull 251 HQ rods, 85 HQ rods left in hole (0000-2400 hrs). Jim
Witcher leaves Alpine with load of core for the AZGS depository in Tucson.

8/31/93 Trip-in 4,505 feet of greased-up NQ rods, capped at bottom and filled with clean water
{0000-0700 hrs). Nipple-up well head, begin rigging-down and demobilization, temperature log
bore hole through the NQ rods (0700-1900 hrs). Witcher delivers core to AZGS in Tucson.
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CORE FOOTAGE
SUMMARY
Date  Feet/Day
8h 50
81 38
313 42
8/4 59
8/5 52
8/6 29
87 72
8/8 29
8/9 1
810 14
811 17
g2 o
813 O
814 0
815 30
816 76
817 40
8/18 70
219 70
gre 70
821 50
822 80
823 120
824 110
825 110
826 89
87 9N
g8 100
829 30

7
. .

Remarks

bit change
chase cave to bottom

rods torque upvbit change and dented drill rod replaced
chase cave to bottom/rods torque up

pull back and condition hole/chase cave to bottom
bit change and two dented rods replaced/chase cave to bottom

HQ string differential stuck/unable to free rods
cement/WOC/reduce 1o NQ string-bit change
WQOC/drill-out cement

re-cementyWOC

drili-out cement/core NQ

lost circulation material (LCM) slugs

LCM slugs

LCM slugs

differential stuck/worked free/core barrel mislatch/bit change
LCM slogs

LCM slugs

total depth (TD) (4505 feet)
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BOTTOM-HOLE TEMPERATURE

Depth {feet) Temperawre (F)

29% 128
3077 136
3114 124
3166 137
3207 131
3276 , 132
3326 134
3459 128
3515 125
3555 125
3505 130
3655 137
3705 136
3755 124
3805 134
3855 134
3905 149
3955 153
40035 155
4055 158
4105 159
4145 152
4205 155
4255 158
4304 160
4355 163
4405 163
4445 166
4505 164

RETURN MUD TEMPERATURE AT SURFACE

Depth (feet)  Temperature (F)

3209 80
3338 74
3348 21
3392 72
3565 66
3655 65
3845 65
4055 69
4185 67
4474 62
4505 S8




ey
P
g |
ey
“
LR 72

HroT RV

R T A A T 8

FORMATION SUMMARY
Formation Top (depth in feet)
Oligacene (7)
Datil Group (7) Y
Eocene/Paleocene
BacaFm 1093
Paleocsne (7Y
Upper Cretaceous (7)
La Orange fm' 3139
Cretaceous
Dakota () Fm 3260
Permian San Andres Fm 3369
Permian Glorieta Fm 3436
Permian Yeso 3636103751
Upper Tertiary (7)
basalt intrusions 3636
(sills and/or dikes} 4260

4327

4454

]

Bottom (depth in feey)

1093

3139

3260

3369
3436
3636 to 3751

4454+

3751
4322
4362
4505

Thickness (depth in fect)

1093

2046 -

121

109

67

200 to 315
703+

115

62

35
51

s
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Table 14.  Formation summary of the Alpine1/Federat borehole.

Tertiary Pueblo Creek Formation and Mogolion Rim formation
0 to 3,139 feet (0 to 957 m)
thickness 3,139 feet (957 m)
urnamed Tertiary (7?)/Cretaceous(?) unit
3,139 10 3,246 feet (957 to 989 m)
thickness 107 feet (32 m)

Cretaceaus Dakota (7) Sandstone
3,246 10 3,362 feet (989 to 1,025 m)

thickness 116 feet (36 m)
Permian San Andres Formation
3,362 10 3,436 feet (1,025 to 1,047 m)
thickness 74 feet (22 m)
Permian Glorieta Sandstone
3,436 to 3,639 feet (1,047 to 1,109 m)
thickness 203 feet (62 m)
Quaternary(?)/Tertiary {?) basaltic intrusion
3,639 to 3,751 feet (1,109 to 1,143 m)
thickness 112 feet (34 m)
Permian Corduroy member "Supai Formation" (Winters, 1963}
3,751 to 4,266 feet (1,143 to 1,298 m)
thickness 515 feet (157 m)
Quaternary(?)/Tertiary (?) basaltic intrusion
4,2601t0 4,322 feet (1,298101,317 m)
thickness 62 feet (18 m) e
Permian Fort Apache Limestone member "Supai Formation” (Winters, 1963)
4,322 10 4,327 feet (1,317 101,319 m)
thickness § feat (2 m)
Quaternary(?)/Tertiary (?) basaltic intrusion
4,327 to 4,362 fest (1,31910 1,330 m)
thickness 35 feet (11 m)
Permian Fort Apache Limestone member "Supai Formation" (Winters, 1963)
4,362 to 4,405 feet (1,330t0 1,343 m)
thickness 43 feet (13 m)
Permian Big A Buite member "Supai Formation" (Winters, 1963)
4,405 to 4,454 feet (1,343 10 1,358 m)
thickness 49 feet (15 m)
Quatemary(?)/Tertiary (?7) basaltic intrusion
4,454 to 4,505 feet (1,358 t0 1,373 m)
thickness 51 feet (15 m)
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(“mble Geochemical Servi( s

Division of Humbla Instrumants & Servicas, inc.

P.O. Box 789 » Humbls, Texas 77347
218 Higgins Street « Humble, Texas 77338

TELEFHONE: (713} 540-6050 FACSIMILE: (713) 540-2864

Geochemical Services for Exploration, Development and Proeduction

Preliminary Report on Geochemical Analysis

Client: Arizona Geological Survey

Operator:  New Mexico State University Driller: Tonto Drilling Services
Well Name: 1 Alpine-Federal Location:  23.-6N-30E

County: Apache State: Arizona

Ground elevation: 8,556 feet Depth Interval: 504 - 4505 (TD) feet

Sample type: Core

Sample Preparation: Samples were washed and ground to pass through a 60 mesh (250 micron)
sieve.

Samplie Analysis:  Samples were analyzed to evaluate their organic richness, petroleun
content, petroleum potential, kerogen type, and thenmal maturity by
total organic carbon (TOC) and Rock-Eval analyses. Random and
selected samples were checked to confirm results. Accuracy and
reproducibility were checked by analysis of a standard every ten samples.

TOC asd Rock-Eval Results Discussion:

The TOC and Rock-Eval data are shown in Table {. This table shows the depth and
age/formation with the analytical results and calculation of various interpretive ratios. A
sumnmary of interpretive guidelines for these data is included as Appendix I. Also, shown on
these data tables are samples on which analytical results were checked and confirmed as well as
the condition of the pyrogram. The pyrogram is a graphic representation of the Rock-Eval §2
peak. If the S2 value is low (< 0.50 mg hydrocarbons/g rock) and the 52 pyrogram is flat, the
Rock-Eval Tmax value is not usually accurate duae to the difficulty of finding a2 maximum on a
flat peak. A sample having a low S2 value but a distinct 52 peak on the pyrogram has a Tmax
value reported. Two samples had low temperature S2 peaks (4325 and 4435 feet). Thisis
probably extractable organic matter (EOM) which is cracked in the S2 peak. If this is correct,
the S2 value would be reduced and the S1 value increased, Normal pyrograms have distinct and
smooth S2 peaks and always have a Tmax value reported.

The geochemical analysis of core samples from the 1 Alpine-Federal geothermal well in Apache
county, Arizona revealed a number of organic rich intervals. A plot of remaining generation
potential (Rock-Eval S2) versus TGC (anurc 1) shows nurmnerous intervals with greater than
1.00% TOC. The values plotted as an "x" are samples havmg fess than 1.00% TOC whercas the
"o" values have TOC contents greater than 1.60%. The "x" values are insignificant due to their

low organic carbon contents and should not be considered indicative of significant petroleum
generation potential,

RN,

s i

e "‘;;u-‘-,lﬁ.w'-;,-,',_;;:q:,;"x..,-.u.d:.‘.‘.:{..,a,.":.;»i..u.wl'.

A e 2

AR e el kY




Le

Humble Geochemical Services
Division of Humbla instruments & Senvices, Inc.

P.O. Box 789 + Humbla, Texas 77347
218 Higgins Sirest « Humblse, Texas 77338

TELEPHONE: (713) 540-6050 FACSIMILE: (713} 540-2864

Geochemical Services for Exploralion, Development and Production

Intervals at 3294, 3305 and 3340 feet in the Cretaceous have TOC values of 3.11%, 6.59% and
8.58%, respectively. Likewise, the Permian San Andres limestone reaches 12.77% TOC at 3397
feet and 3.70% at 3410 feet. In the Corduroy formation of the Supai group of Permian age 3
numerous intervals exceed 1.00% TOC including 3878 feet (3.22%), 3975 fect shale and !
carbonate samples (7.21% and 1:55%, respectively), 4028 feet (3.40%), 4065 feet (1.40%), and
from 4125 to 4145 feet {1.86%, 1.65%, and 2.26%). Finally, the Fort Apache member of the
Supai group of Permian age reaches 4.25% TOC. This plot is also indicative of the potential of
these samples for oil and gas. The Cretaceous intervals are largely gas prone organic matter
whereas the Permian aged samples are more oil prone or have mixed oil/gas potential. This is
also illustrated by a classical modified van Krevelen plot of hydrogen index ($2x100/T0C)
versus oxygen index (S3x100/TOC) (Figure 2).

A plot of hydrogen index versus Rock-Eval Tmax illustrates the petrolevm potential with regard i
to thermal maturity (Figure 3). The majority of the samples are in the early to mid oil window. i
Two of the Cretaceous samples analyzed have fairly high Tmax values which would normally be ’
indicative of considerable conversion of organic matter to petroleum products, i.e., peak oil
generation. However, the Cretaceous Tmax values appear to be anomalous. This is illustrated
in Figure 4 where a depth verus Tmax plot shows their advanced maturity when compared to the
Permian rocks at 4000 feet and deeper. The high Tmax values are not supported by the free
petroleum content of these sampies where the production index (free oil (S1) divided by the sum
of the free oil and remaining potential (S2)) are Jess than 0.05. This is indicative of less than 5%
conversion of kerogen to petroleum which is very low for this presumed level of thermal
maturity. Tmax is, in fact, a kinetic parameter and is dependent on organic matter composition
(kerogen type). However, it is unusual to have such a large offset from the overall trend in the
well. These maturity differences need to be examined by utilizing vitrinite reflectance and _
thermal alteration index analyses. The organic matter type wiil also be assessed by visual T
kerogen assessment of the maceral percentages. '

In sutnmary, the Cretaceous rocks are organic rich but have hydrogen contents which are
indicative of gas gencrating source rocks, The Rock-Eval Tmax vaiues do not appear to be ' -t
PN accuralely reflecting advanced maturity based on the low level of conversion of organic matter
: in these samples. This will be further assessed by completing visual maturity analysis.

The Permian aged rocks are oil prone or have mixed oif and gas potential. Their maturity is

_ early to mid oil window. Their remaining potential to gencrate liquid petroleum products is

i high. In areas where they may be more mature they have the capability to generate from 128 to
617 barrels of petroleum per acre-foot based on the potential yields calculated from their present , -~
1 day potential, i.c., Rock-Eval S2 values. Their potential as petroleum source rocks is largely : !

J dependent on volumetric considerations and thermal maturity. '

below the San Andres limestone, and 196 feet above the top of the Fort Apache unit in the
Corduroy formation (4028 feet). These intervals are being analyzed by thermal extraction/gas
chromatography to obtain z fingerprint of the free oil in these rocks. In addition pyrolysis/gas ‘
chromatography is also being performed on the organic matter to assess kerogen type.

Both dead oil and oil shows were reported at the contact of the Tertiary and the Cretaceous, . D 0
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#1 ALPINE-FEDERAL
KEROGEN TYPE PLOT

1000+

900+

800

it
700

— INCREASING
500- MATURITY

500 ¢

3001 o ®

2001

" INCREASING

q o MINERAL MATRIX
EFFECT

OIL PRONENESS

.

POTENTIAL
WEATHERING
OR

©
i °o _— o
100 n° on . oo ', o o ] v+
] o c o o 8 e ° o 8
O o0 °D€'o o -] n O o hd

19

O 20 40 60 80 100 120 140
OXYGEN INDEX (Ol)

| z
| I
.160 180 _fo

218 Higgins Strest Humble, Texaéﬁ.?& (713) 540-6050

I :




[T ]
ARIZONA GEOLOGICAL SURVEY
- NEW MEXICO STATE UNIVERS{ °
#1 ALPINE-FEDERAL -
; KEROGEN TYPE AND MATURITY PLOT
1000 :
500- - .55% Ry
1
800- /
3 ’f
|
7001 1t 1 INCREASING
: OIL PRONENESS
1
& 600- '
& 60 :
Z :
'O
& 500 :
5] ! INCREASING
g ! MATURITY
Q i -]
g 400 . "3’
I {’e
Il:l°
300' I
1] -
|
200- ! \
, )
]
100- v °:)t:'-"s:u l’
: od:%, ° |
. : 1 1
. 0 . 1 1 : 1 ] : i3 ] ] [} i []
7 380 400 420 440 4601480 500 520 540 560 580 600
: - 1 1
o 1 i
i 1 ROCK - EVAL TMAX
KEROGEN ; :
- TYPE _ - - - S —~
| | IMMATURE |OIL GAS - S
; i | IMMATURE| OIL GAS : 1 _ o
o M { IMMATURE ol GAS :

Humble Geochamical Services 218 Higgins Sireat Humble, Toxas 77338 (713) 540-6050




# 84nbi4

- {9) XYINL TYAI-NO0H

006 O6r 08y Oy 09 O0SY Obr OBy Ocv Olb oowoom-

&. v 005~
m%w 000t- S

soiduesebedly O (X Ovﬁnxxn ™ 00S¢g-
000¢-

00Se-

(‘¥) HLd3d

000c-

- 000 |- 1

O0L %00k < =0
OOL %00’ > = X
. 00¢-

NOLLYHN.LYWN TVWHIHL sA Hid3d

TvH3A34-INIdTY L# -SOV

"l

vy

ite
L .




| HUMBLE GEQCHEMICAL SERVICES:

GEOCHEMICAL 1 0G 1

Nell ID:1 ALPINE-FED.
Project No:93B-64

Company :N.M.STATE U.

Ana. Date:MAY 10,1%94

File Name:HISI

Customer:ARIZONA G.S.

504

714

504

4
1314
1534
1750
1953
2164
2364
2360
2754
2966
3255
3294
3340
3380
410
3465
3585
3755
3815
3885
ns
3975
4015
4060
4105
4145
4225
255

4325
4385
4405
4425
4455

I S W I

LI O W T T O B Y I T Y U T N S N N N N Y I T T i1 [ |

10C o1 S2 NERY, Tmax
SOURCE PRESENT POTENTIAL TOTAL ORGANIC
QUALTTY HYDROCARBONS || HYDROCARBONS POTENTIAL MATURATION
weight X (mg HC/q rock) (mg HC/g rock}{|(mg HC/g rock) 0IL
PURGOOOEXCL ) POOREAIRECTD) PORFAIRGOD] (AR FAIR A0 e GAS
1.0 2.0 J 1.0 2.5 3.0 2.0 6.0 435 463
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| HUMBLE GEOCHEMICAL SERVICES:

GECCHEMICAL LOG 2

J

Well ID:1 ALPINE-FED.
Project No:93B-64

Company :N.M.STATE U.
Customer:ARIZONA G.S.

Ana. Date:MAY 10,1994
File Name:HIS1

HI

0l

PC

Pl

HYDROGEN
INDEX

OXYGEN
INDEX

PETROLEUM

PYROLYZED
CARBON

PRODUCTTON
INDEX

(mg HC/g org.C)

[mg CO2/g org.C]

{mg HC/g rock)

weight X

S1/(S1452)

= bl

_GAS , GAS
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Pepth
! 504-804

' 814-1104
1114-1344
1354-1594
1604-1848
1859-2134
2144-2424
2434-2734
2744-2976
2996-3255
3265.5-31274
3274-3284
3284-3294
3294-3303.5
3303.5-3312
3312-3321.5
3321.5-3331.2
3331.2-3340
3340-3250
3350-3359.5
3359.5-3373

HQ

‘_,_p-——————'-'-—-.-__._‘____,__,__—
N& 3373-3381.5

3381.5-3389
3389-3398.5
3398.5-3407
3407-3416
3416-3425.5
- 3425.5-3433.5
. 3433.5-3442.5
3442.5-3452
v 3452-3460.5
3460.5-3470
3470-3479.5
3479.5-3489
1489-3498.5
3498.5-3506.5
, 3506.5-3516
o 1516-3525
' 3525-3535
L 1535-3544.5
NG 3544.5-3554

core¢ PLI
¢.D . B

Hg 35" 2.5
NR P TR /T

Greund Elevation 8556°

Box#
S.01
S.02
5.03
5.04
S.05
S.06
S.07
S.08
5.09
S.10
302
303
304
305
306
307
308
309
310
3n
312
313
314
315
316
317A
317B
318
319
320
321
322
323
324
325
325
327
328
329
330
331

C

i

Tonto Drilling Services Alpine-Federal #1

Permit No. 878, Sample No. 1875
NW SW 23-6N-30E

Apache County, Arizona

Depth
3554-3563
3563-3572.5
3572.5-3581
3581-3591
3591-3600.5

3600.5-3610.5
3610.5-3619.5

3619.5-3629
3629-3638
3638-3647
3647-3656
3656-3665
3665-3673
3673-3682.5

3682.5-3691.5

3691.5-3701
3701-3710.5
3710.5-3719
3719-3728

3728-3737.5
3737.5-3747
3747-3755.9

3755.9-3764.8

3764.8-3183
3783-3792.5
3792.5-3802
3802-3811.5
3811.5-3821
3821-3829.5
3829.5-3839
3839-3848

3848-3857

3857-3866.5
3866.5-3876
3876-3885

3885-3894.7

3894.7-3904 7
3904.7-3014.7

3914.7-3924
3924-3933.5

3933.5-3943.5

Box#
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372

Depth

3943.5-3951.5

3951.5-3961
3961-3969
3969-3978
3978-3987
3987-3997
3997-4007
40074017
4017-4026.5
4026.5-4035
4035-4044.8

4044 8-4054.5
4054.5-4063.5
4063.5-4072.5

4072.5-4082
4082-4092
40924101
4101-4110
4110-4119.7
4119.7-4129
4129-4138.7
4138.7-4148
4148-4156.5
4156.5-4166
41664175
4175-4184
4184-4193.5
4193.5-4203
4203-4212
4212-4221.5
4221.5-4231
4231-4241
4241-4251
4251-4260.5
4260.5-4268
4268-42717.5

42717.5-4286.5
4286.5-4295.5
4295.5-4305.5

4305.54315
4315-4324

Box#
3713
374
375
376
3N
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399

401
402
403

405

407
408
409
410
411
412
413

Core Inventory

Depth
4324-4333.5

4333.5-4343
4343-4353
4353-4361
4361-4370
4370-4379.5

4379.5-4388.5

4388.5-4398
4398-4408
44(8-4418
4418-4428
4428-4438
4438-4445
4445-4455
4455-4463.5
4463.5-4473
4473-4482
4482-44%1
4491-4501
4501-4505

Box#

414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433

Fdﬂ\"[:, §1':(,q




C

NEW MEXICO BUREAU OF MINES CORE NUHBER::_ [440 i

Project:

Hole: #1 Alpine Fed.

Donated by: Tonto Drilling Service

Location /;mmty""}fpache, Co Arizona
g Section: 23

1153/W & 2122/5

Township: 6N Range: 30
Boxes: 300 _(8556)  Depth: 502-3235.5
shelf location: 12(F1)-13(Bl10) o
CONSERY .
Remarks: 0CT 29, 1993
Depth Box# Depth Box# Depth Boxd
502-511.5 T 839.5-848.5 37
670~679 19 . 2
511.5-521 2 679688 20 848.5-858 38
521-530 3 £88-697.5 21 858-866.5 39
230-539.5 4 697.5-706.4 22 866.5-876 40
539.5-549 5 . : 876-885 41
706.4~715.9 23 -~
549-559 6 885-894 42
715.9-725,9 24
559~569.7 7 894-904 43
> 725.9-736 25
569.7-574 8 904-913 44
736-745.5 26
274-584 2 745.5-754 27 9l4-9n2 15
594-604 11 764-T74 29 931.5-936 47 o R
604-614 12 -274-784 30 936~944 48 - - -
614-624 13 944-953 49 L
624-633 14 784-733-5 o 953-962 50 o
€33-612 15 793.5-803 32 S '
803-812.5 33 962-971 . 51 Sl _
642-652 16 ! 971-980 52 o
652661, 5 17 812.5-821.5 34 980-985 3 R
ce1. 50670 18 821.5-830 35 2 | R
. 830-839.5 36 989-998 4 L L




is

I3

Depth - Box§  Depth Boxt D

998-1007.5 55 llp 1535?5-1333 gix#
1007.5-1017.5 56 59-1168.5 73 1333-1342 92
1017.5-1027.5 57 1168.5-1177.5 74 1342-1351 93
1027.5-1037 58 ii;g'g‘%{gg'g 32 1351-1360 a4
1037-1046 59 riye 1360-1369.5 95
1046-1055 60 1195.5-1205 77 1369.5-1378.5 96
1064-1069.6 62 P T pe B4 e o
1069.6-1075 63 ~ -
1075-1084 64 1233-1243 81 iigg-iiii 5 100
1084-1094 65 1243-1253 82 1413.5-1422 101
1094-1103 66 1253-1263 83 1422-1431 102
1103-1113 67 1263-1273 84 1431-1439 103
1113-1121 68 1273-1282 85 1439-1449 104
1122-1131 69 1282-1291 86 1449~1459 105
1131-1140 70 1291-1300 87 1459-1469 106
1140-1150 71 e o 1469-1479 107
1150-1159 72 O e s %0 1479-1489 108

(ALPINE CQONT.)
CONSEE o
QCT 22 1993

pepth . Box# Depth Box# Depth " Box#

1975-1984 163 — 2143-2152 a1 2307.5-2316 199

1984-1994 164  2152-2161 182 2316-2325 200

1994-2003 165  2161-2170 183 2325-2334.5 201

5003-2012.5 166  2170-2179.5 184  2334.5-2343.5 202

2012.5-2021.5 " 167 2179.5-2188 185 2343,5-2353 203

S021.5-2031 168 2188-2197.5 186  2353-2362 204

50312041 169  2197.5-2206.5 187  2362-2371 205

S041-2049.5% 170  2206.5-2215.5 188  2371-2380 206

5049.5-2058.5 171  2215.5-2224 189 2380-2389 207

058.5-2068 172 2224-2234 190  2389-2399 208

2068~2077 173 2234-2243 151 23992409 209

2077-2086 174 2243-2252 192 2409-2418.5 210

2086-2096 175  2252-2261 103 2418.5-2427 211

2096-2105 176 2261-2270 loa 24272436 212

2105-2115 177 2270-2279 195  2436-2445.5 213

2115-2124 178 2279-2289 106  2445.5-2454 214

2124-2133 179 2289-2298 197  2454-2463.5 215

2133-2143 180 2298-2307.5 198  2463.5-2472 216

{ALPINE CONT.)}

S AT AR s
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Box# Depth ._Box# Depth . Box#

~-zpth : 3
1489-1499 109 1648-1658 127 1810-1820 145 - Zé
1499-1506 110 1658-1667 128 1820-1829 146 F
1506-1514.5 111 1667-1675.5 129 1829-1838 147 %
1514.5-1523.5 112 1675.5-1684.8 130 1838-1847 148 S
1523,5~-1532 113 1684.8-1694 131 1847-1856 149 §
1532-1542 114 1694-1702.5 132 1856-1865 150 §§
1542-1550.5 115 1702.5-1711.5 133 1865-1875 151 3
1550.5-1559 116 1711.5-1720.5 134 1875-1884 152 %
1559-1568 ii;/_,.—43207551730 135 1884-1893 153 ?
1568-1577 1730-1737 136 18931902 154 .
1577-1586.5 ,/119 1737-1746.5 137 1902-1911 155- 3
1586.5-1595.5 120 _ 1746.5-1755.5 138 1911-1920 156
1595.5-1604 121 1755.5-1764.5 139 1520-1928.5 157
1604-1612.5 122 1764.5-1773.5 140 1928.5-1938 158
. 1612.5-1621.5 123 1773.5-1782.5 141 1938-1947 159
r . 1621.5-1630 124  .1782.5-1791 142 1947-1957 160
: 1630-1639 125. 1791-1800 143 1957-1966 16l
v 1639-1648 126 1800-1810 144 1966-1975 162
Depth Box# Depth ~ Boxd Depth =~ -  Bexd
_ 2637-2647 235 2807-2816 253
gzgi.gigiég_s gig 2647-2656.5 236 2816-2825 254
2490.5-~2499.5 219 2656.5~2665 237 2825-2834 255 -
2509 .5-2520 221 2674-2182.5 239 2843-2853 257
2520-2529.5 222 2682.5-2692.5 240 _  2853-2862 258
2529 _5-2539 223 2692.5-2701 241 2862-2871 259
- _ 2539-2548 224 2701-2711 242 2871-2881 260
) 2548-2556.5 . 225 27112720 243 2881~2890 261
! 2556.5-2565.5 226 2720-27292 244 2890-2899.5 262
i 2565.5-2574.5 227 2729-2738 245 2899.5-2909 263 )
- 2574.5-2583.5 228 2738-2748 245 2909-2918 264 _
o 2583.5-2592 229 2747-2756 - 247 2918-2926 265 TS
2592-2601 230 2756-2765 248 2926-2938.5 266 .
L 2601-2610 231 2765-2774.5 249 2938.5-2948 267 - _ 7 ~—
R 2610-2619 232 2774.5-2786 250 2948-2957 268 S : _ Ea
o 2619-2628 213 2786-2797 251 2957-2966 269 . _
A 2628-2637 234 2797-2807 252 2966-2975.5 270 T gy
g _ 0
. CONGERY . _ SRR TE
‘\“ ual\‘u_

OCT 22 1993
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Depth” ° Box# _ Depth Bov#
2975.5-2984 271 3147-3156 289
2984-2993 272 3156-3164.5 290
2993-3002 273 3164.5-3172.5 291
3002-3011 274 3172.5-3182 292
3011-3020 275 3182-3191 293
3020-3028.5 276 3191-3200 294
3028.5-3039 277 3200-3209.5 295
3039-3048 278 3209.5-3218.5 296
3048-3056.5 279 3218.5-3228 297
3056.5-3066 280 3228-3236.5 298
3066-3075 281 3236.5-3246 299
3075-3084 282 3246-3255.5 300
3084-3098 283

3098-3107.5 284

3107.5-3117.5 285

3117.5-3127.4 286

3127.4-3137.4 287

3137.4-3147 288

oms SISO

0CT 25 1993

2]

\

[

[

3

L

(ALPINE CCRT.)
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III. BOXING AND LABELING THE CORE,

A. Labeling core boxes Fle 7Y

Cardboard boxes, supplied by the driller, will be used to store

core. Both ends of the core boxes should be labeled. Minimum
labeling should include:

s Well name (TONTO/ALPINE #1)

. Core tun number. .
. Beginning footage and ending footage.
B. Placing core in the core boxes.
The core will be boxed so that the top_of the run _is in the upper

left corner. Figure 3 shows an example core placement in a core box.
. A run block (a wooden block wrapped with yellow or orange
flagging) is placed in the core box in the upper left corner. The
first piece of core from an individual run is placed behind the
run block. The run block is labelled with a permanent marker
(indelible ink) as follows:
Front 1. Well name (TONTO/ALPINE #1).
- Back 2. Core run number, followed by "TOP".
3. Interval cored.
4, Amount cored.
5 Amount recovered.
It may be necessary to break core for boxing or sampling. The
break should be marked and the pieces renumbered with
alphabetical designations (Figure 4).
1.  Break the core with a hammer.

2.  Relabel core pieces with alphabetical designations
("A" for the top piece).

3.  Fit the two pieces of broken core back together.

4.

Place three (3) diagonal parallel lines across the

break with a grease pencil or felt tip permanent
marker.

An end block will follow the last piece of core in the box. The
end block is labeled with a permanent marker as follows.
Front 1.  Core run number, followed by "END".
2. Missing core (Label with "M").
3. Excess core (Label with "E").
4. Ending footage.
5

Side Ending footage.
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BREAK CORE

$ { 4-éB

RENUMBER THE TWO PIECES

4

-2A % 4-2B

Figui-c 4
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REJOIN THE TWO PIECES

After Goff (1986)

Procedure for breaking and marking “broken core,
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SUNDRY NOTICES AND REPORTS ON WELLS
GEOTHERMAL RESOURCES

1. NAME OF OPERATOR Tonto Drilling Services, Inc

2. GROTHERMAL REsounces wenL Tl oraEr K1 {Spec1 ryyslim-hole/temperature observation

3. wein Nane__Tonto/Alpine #1/Federal

e 5

Loearron _ Alpine Divide 1152,96 FWiL 2122,34 TSL
SEC. 23 TWE. ToN RGE. RIOE COUNTY Apache ARTZONA.
1 4. FEDERAL, STATE OR TNDIA g_mss NEMBER, OR mssml's NAME IF FEE LEASE.
: Apache/Sitgreaves Natliona Forest
6. FIELD OR POOL NAME. wildcat
6. CHEGCE APPROPRIATE BOX TO INDICATE HATURE OF NOTICE, REPORT OR OTHER DATA
KOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
"TEST WATER SHUT-OFF PULL OR ALTER CASING WATER SHUT-OFF MONTHLY PROGRESS
FRACTURE TREAT DIRECTIONAL DRILL FRACTURE TREATHENT REPAYRING WELL
SHOUT OR ACIDIZE PERFORATE GASING SHOOTING OR ACIDIZING ALTERING CASTNG [REXUX
REPAIR WELL CHANGE PLANS ' ABANDONNENT
(0THER) {OTHER)

7. DESCRIBE PROPUSRD OR COMPLETED OPERATIONS (Clearly state all pertinent details, and give pertinent dat;es, in-
ciuding estimated date of starting any proposed work. [f well 1s directionally drilled, givz subsurfece loca-
s jons and measured and true vertical depths for all markeérs snd zones pertinate to this work.)

See Attached Description

B . | £7 O & EF
| | CONSERVATION £

ocT 11993

F2o

sz # . i ' , X

5. 1 here.hy certify that the roreg.oing_iyt'% corrécr.. . i .
\j Signed % ] rivice Pres./Gen.Mgr, =~ 9-30-93

23

oy
gLl

S
)

STATE OF ARIZONA

OIL & GAS CONSERVATION COMMISSION
878

Permit No. Sundry Kotices end Reports On Wells

. File %o Co
Form No. ¢-12 :




BRIEF WELL HISTORY

8/1/93

8/2/93

8/3/93

8/4/93

B/5/93

8/6/93

8/7/93

8/8/93

2/9/93

8/10/93

Coring from 2966 to 3016 feet (0000-2400 hrs).

Coring from 3016 to 3054 feet (0000-2130 hrs). Change-out old mud, mix new mud
¢{1100-1255 hrs). Trip-out, change bit (2130-2400 hrs).

Bit change continues, trip-in, chase cave at 3046 to 3054 feet, 1.5 feet cave recovered
(0000-0030 hrs). Coring from 3054 to 3096 feet (0358-2400 hrs).

Coring from 3096 to 3155 fect (0000-2400 hrs). Clean drill cuttings from mud pits with backhoe
(1030-1130 hrs).

Coring from 3155 to 3207 feet (0000-1839 hrs). No core retrieval on run 275, replace overshot
(1740-1810 hrs), condition hole (1815-1828 hrs), retry to retrieve core tube (1828-1839 hrs),
stuck tube (bent drill rod obstruction). Trip-out to retrieve tube and core, change bit and reamer
shell (1921-2400 hrs), dented and bent rod replaced at 2980 to 2990 feet, probable cave (rods
sticking while pulling out of hole (2800 to 3010 feet).

Trip-in, chase cave to bottom (0000-1235 hrs). Replace core catcher (1235-1320 hrs). Coring
from 3207 to 3236 feet (1320-2400 hrs). Rods torque-up three times while coring run 276 from
3216 to 3236 feet {1838-2400 hrs).

Coring from 3236 to 3308 feet (06000-2400 hrs).

Coring from 3308 to 3337 feet (0000-1350 hrs). Pull-back rods 480 feet, condition hole, ream
hole and chase cave back to bottom {1350-2400 hrs). Encountered cave bridges at 3020 feet and
from 3036 to 3039 feet.

Continue conditioning hole, reaming and chasing cave, 3 feet of cave recovered {0000-0320 hrs).
Mix new mud, change-out old mud (1100-1430 hrs). Reaming back to bottom (1430-1820 hrs).
Coring from 3337 to 3338 feet (1915-2145 hrs).

Coring from 3338 to 3352 feet (0000-2400 hrs).

8/11/93

8/12/93

8/13/93

8/14/93

— CNANGE DRI PlAn /ﬂéﬂdré' To M@

Coring from 3352 to 3369 feet (0000-7333 hrs). Differential stuck at 3369 feet {0733 hrs).
Circulate detergent, try to work rods free (0800-2400 hrs).

Continue differential stuck at 3369 feet, circulate detergent, try to work rods free
(0000-1900 hrs). Nipple-down BOP, prepare to cement for reduction from HQ to NQ

(0700-1900 hrs). Run cement, HQ bit 10 feet from bottom at 3360 feet (1930-2210 hrs). WOC
(2210-2400 hrs).

WOC, prepare NQ string, nipple-up and test BOP (0000-1200 hrs). Trip-in NQ rods
(0700-1200 hrs), tag cement at 3294 feet, drill-out cement (1335-2400 hrs).

Continue to drill-out cement to 3345 feet, no cement below HQ core-barrel landing ring, stuck
NQ tube (0000-0122 hrs). Perform rig maintenance, change out mud, and haul water
(01220350 hrs). Trip-out, and haul water (0350-0720 hrs). Free-up stuck tube and makeup
wash rod (0720-0930 hrs). Trip-in wash rod (0930-1200 hrs). Wash and clean hole and prepare
to cement (1200-1900 hrs). Run cement (1900-2130 hrs). WOC, trip-out (2130-2400 hrs).

134 P

CONSERVA - “iSSION

0CT 11993
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8/15/93

8/16/93

8/17/93
8/18/93
8/19/93

8/20/93

8/21/93

8/22/93

8/23/93
8/24/93

R/25/93

8/26/93
8/27/93

8/28/93

e

WOC, trip-in and wash-down hole (0000-0400 hrs). Tag cement at 3200 feet, core cement
(0400-1230 hrs). Mix new mud, change-out old mud (1415-1600 hrs). Coring from 3369 to
3399 feet (1230-2400 hrs). -

Coring from 3399 to 3475 fect (0000-2400 hrs). Lost circulation from 3415 to 3475 feet, major
open fractures in core at 3459 and 3462 feet. Lost circulation material (LCM) slugs at 3415 feet
(0400-0430 hrs), at 3439 feet (1030-1135 hrs), and at 3349 feet (1540-1710 hrs).

Coring from 3475 to 3515 feet (0800-2400 hrs). Condition hole and send LCM slug at 3475 feet
{0000-0800 hrs). Condition hole and send LCM slug at 3515 feet (2100-2345 hrs).

Coring from 3515 to 3585 feet (0000-2400 hrs). Condition hole and send LCM slug at 3535 feet
(0400-0930 hrs).

Coring from 3585 to 3655 feet (0000-2400 hrs). Partial returns from 3635 to 3655 feet.

Coring from 3655 to 3725 feet (0000-2400 hrs). Partial returns from 3655 to 3685 feet. Pull-
back rods 440 feet at 3725 fest to condition hole and flush LCM and mud rings from drill

string (2200-2400 hrs).

Continue to condition hole and ream to bottom (0000-0121 hrs). Coring from 3725 to 3775 feet
(0121-1425 hrs). Differential stuck, circulate detergent and work rods frec at 3765 feet
(1425-1510 hrs). Core barrel mislatch on run 328 from 3765 io 3775 feet, lost core

{1510-1740 hrs). Trip-ont from 3775 feet (1820-2400 hrs).

Coring from 3775 to 3855 feet (0000-2400 hrs). Lost circulation from 3815 to 3835 feet
{1600-2112 hrs). Condition hole, send LCM slugs at 3185 feet (1445-1537 hrs), and at 3835 fect
(1940-2112 hrs). Perform maintenance on rig hydraulics at 3805 feet (1225-1307 hrs).

Coring from 3855 (0 3975 feet (0000-2400 hrs).

Coring from 3975 to 4085 feet (0000-2400 hys).

Coring from 4085 to 4195 fect (0000-2400 hrs). Condition hole, circulate LCM slug at 4135 feet
(1045-1145 hrs) and at 4145 feet (1400-1525 hrs).

Coring from 4195 to 4284 feet (0000-2400 hrs).

Coring from 4284 to 4375 feet (0000-2400 hrs). Rig maintenance at 4355 feet (1740-1800 hrs).

8/29/93

8/30/93

8/31/93

Coring from 4375 to 4475 feet (0000-2400 hrs). e Flom 1Ya snvep Lisn To WP 100
lo,

e Tria)
Coring from 4475 to 4505 feet, total depth (TD) at 4505 feet {0000-0634 hrs). Rig maintenance b Pret

(0652-0800 hrs). Wiper-run then trip-out from 4505 feet (0830-1300 hrs). Nipple-down BOP /.. 52 0
(1300-1330 hrs). Test and trip-in cutter, make first cut at 2700 feet on HQ rods (1345-1900 hrs). A2
Pull-out of hole, rebuild cutter, trip-back, try two more cuts, pull-out, trip-back with new cutter P Aoo
{1900-2400 hrs).

Sucessful cut at 2510 feet, puli 251 HQ rods, 85 HQ rods left in hole (0000-2400 hrs). Jim
Witcher leaves Alpine with load of core for the AZGS depository in Tucson.

Trip-in 4505 feet of greased-up NQ rods, capped at bottom and filied with clean water
(0000-0700 hrs). Nipple-up well head, begin rigging-down and demobilization, temperature log
bore hole through the NQ rods (0700-1900 hrs). Witcher delivers core to AZGS in Tucson.
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" WELL HEAD AND WELL HEAD FLANGE (NOT SHOWN)
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MEMORANDUM TO FILE
DATE: July 13, 1993

4
FROM: Steven L. Rauzj s ../k

Oil and Gas Program Administrator

SUBJECT: Cement surface casing and test BOPE and casing
TONTO DRILLING SERVICES, ALPINE-FEDERAL #1, STATE PERMIT 878

On Saturday, July 10, 1993, 1 witnessed the running and cementing of the 4 1/2 inch surface casing on the
referenced well. The casing was run to 500 feet with a centralizer every 100 feet. About 300 gallons of
cement were pumped and displaced with about 310 gallons of mud and wash water. About 15 to 20 gallons of

cement circulated when the top cementing plug bumped the float collar, which was about 20 feet off bottom,
Wait on cement for 24 hours.

On Sunday, July 11, 1993, I witnessed the pressure test of the blow-out prevention equipment. ‘The blind and
pipe rams were each tested to 1000 psi for 15 minutes and held pressure. The annular preventer was tested but




PERMIT TO DRILL

This constitutes the permission and authority from the

OIL AND GAS CONSERVATION COMMISSION,
STATE OF ARIZONA,

Tos TONTO DRILLING SERVICES, 1ING,
{OPERATOR)

to drill a weil to be known as

#1 ALPINE-FEDERAL
(WELL HAME)

1152.96 faeor from west line end 2122.34 feer from south line

focated
Section__~ ___ Township__ ° ¥ Range_ 30 & , APACHE County, Arizona.
The NOT APPLICABLE - STRATIGRAPHIC TEST of said

Section, Township and Range is dedicated to this well.

Said well is to be drilled substantially as outlined in the attached Application and must be drilled

in full compliance with all applicable laws, statutes, rules and regulatiéns of the State of Arizona.

lssuedthis. _!%  dayof HAY , 1993

OIL AND GAS CONSERVATION COMMISSION

(_—- _: -". -
b ,:7??6’;'/‘&;-_ “-: . ;{\ o AL .;::}

By.
EXECUTIVEDIRECTFOR
OIL & CGAS PROGRAM ADMINT ™
neptrye
PERMIT
State of Arizona
RECEIPT NO. 3040 Qil & Gas Conservation Commission

AP.L NO. ©$2-0661-90012 Permit to Drill

FORM NO., 27

st iwicoleat
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APPLICAT,ON FOR PERMIT TO DRILL OR'wE-ENTER
GEOTHERMAL RESOURCES WELL

APFLICATION TO DRILL o RE-ENTER OLD WELL

NAME OF COMPANY QR OPERATOR

Tonto Drilling Services, Inc.

4 DDAESS eITY . STATE
2200 South 4000 West Salt Lake City Utah
84120
DRILLING CONTRACTOR
Tonto Drilling Services, Inc.
ADDRES
5 game as above
] DESCRIPTION OF WELL AND LEASE
FEDERAL, STATE OR IKDIAN LEASE NUMWBER, OR 1IF FEE LEASE, WELL NUMBER ELEVATION (GROUKD)
NAME OF LESSOR .
_ . see attached survey
Apache-Sitgreaves National Forest Tonto/Alpinel/Federal loj.¢
NEAREST DISTANCE FROM PROPOSED LOCATION DISTANCE FROM PROPDSED LOCATION TO REAREST DRILLING,
Ty PROPERTY OR LEASE LIKE: . : COMPLETED OR APPLIED-FOR WELL OF THE SANE LEASE
_ H/A . FEET N/A FEET
NUMBER OF ACRES IN LEASE: NUNBER OF WELLS ON LEaSE, INGLUDING THIS WELL.
¢ GMPLETED IN OR DRILLIXG TO THIS RESERVOIR:
. N/A _ N/A
IF LEASE, PURCHASED WITH ONE OR MORE N AME ADDRESS
WELLS DRILLED, FROW WHOM PURCHASED:
N/A
wELL LOTATION (mvli Fourinn FROX ;zc:i_ggzmzs) SECTION-TOWSSHIP-RANGE OR BLOCK AND SURVEY|DEDTCATION
i /ge'( . o {COMPLY WITH RULE G- 105
seé‘a %ached survey plat sec 23, T6N, R30OE 40 acres
FIELD AKD RESERVOIR {I1F WILDCAT, S0 STATE) COUNTY
- wildcat - - Apache County
PISTANCE, IN WILES, AND DIRECTION FROM “NEAREST TOWN OR POST OFFICE
. 6 miles north of Alpine, Arizona L
PROFOSED DEPTE: ROTARY OR CABLE TOOLS APPROX. DATE WORE WILL START
_ 4,500 feet .rotary wireline-core 1June 1993
BOSD STATUS [ORGANIZATION REPORYT FILIHG FEE OF $25.00
AMOUNT 55,000 ON FILE . OR ATTACHED ¥ ATTACHED X

REMARKS =

API # 01~ 90/ 900/ 2

_ Vice President/
CRATIFICATE: 1, THE UNDERSIGNED, UNDER THE PENALTY OF PERJURY. STATE THAT I AM 'th General Manager

or ree Jonto Driliing Ser.Tncicoupany), aND THAT. I aM AUTHORI ZED BY SALD COMPANY 1
\KD THAT THIS REPURT WAS PAEPARED URDER WY SUPERVISION AND DIRECTION AND THAT THE FACTS S34TED
CORRECT AND COXPLETE TO THE BEST OF NY XNOWLEDGE-

EREIN ARE THRUE,

WIS REPORT;

T 3IGNATURE orge A, Mclaren
Apri¥”30, 1993 |
) . . DATE
PERAMIT Huuasﬁ: : %8 i —
spprovaL pate: 4 — /g~ F s STATE OF ARIZONA
5 / /p - OIL. & GAS CONSERVATION COMMISSION
APPROVED BY: ﬂm : i “"‘___,'2; : APPLECATION T¢ DRILL OR RE-ENTEA
NOTICE:

. . FiLE T¥0 COPIES
BEFOXE, SENDING IN THIS FORN BESURE THAT YOU BAVE GIVEN

ALL INFORMATION REQUESTED. MUCH UNNECESSARY CORBESPOKD- 2
ENCE WILL THUS BE AVOIDED, : i FORM 20. G-3

(CO¥PLETE REVEASE SIDE)

HIT R Tk

.
b
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1. OPERATOR SHALL OUTLINE THE DEDICATED ACREAGE FOR GEOTHERMAL RESOURCES WELLS O¥ THE PLAT.

2. A REGISTERED PROFESSTONAL ENGINEER OR LAND SURVEYOR REGISTERED IN THE STATE OF ARIZONA OR APPROVED BY ‘THE COMMISSION SHALL

SEON ON THE PEAT THE LOCATION OF THE WELL AND CERTIFY THIS INFORMATION IN THE SPACE PROVIDED.

3. ALL DISTANCES SHOWN ON THE PLAT NUST BE FROM THE OUTER BOUNDARIES OF THE SECTION.

4. IS THE OPERATOR THE ONLY O®NER IN THE DEDICATED ACREAGE OUTLINED OF THE PLAT BHELOW? YES NO X

IF THE ANSWER TO QUESTION FOUR IS “NCG* HAVE THE INTERESTS OF ALL THE OWNERS BEEN CONSOLIDATED BY COMMUNITIZATION AGREENMEHT
0" OTHERWISE? YES KO 3 . IF ANSWER IS "YES? TYPE OF CONSCOLIDATION

. IF THE ANSWER TO QUESTION FOHUR Y5 *N0", LIST ALL THE OWNERS AND THEIR RESPECTIVE INTERESTS BELONW:

Apache Sitgreaves National Forest - Surface { USBLM - Geothermal

Owner T,and Descripiion
CERTIFICATION
|
i ‘ I hereby certify that the informa-
| { tion sbove is true and complete to
{ { the best of my‘ knowl
belief.
; N -
: Name36OTEe A. MclLaren
L N e l e — 1 [Vice President/General
- ] | Pasition Manager
] s . ,
‘ Comparny Inc
i
Date . ‘
= April 30, 1993
I -
1 .
b | : '
R % o . ' 1 hereby certify that the well loca-
SRR R tion shown on the plat was plotted
- 4 S : ! _ . : from feld notes of actual surveys
R Tonto Alpine|#1 Federal made by me or under my super-
o i approxitate location -} . , vision, and that the same is true and
P _i_ L | see ét-t ched survey plfk for :«:l;re::lit;the best of my knowledge
: |' exact lpcation T
P }
! | Date Surveyed .
. 5 N
| | Registered Professional Engineer
1 | Jand/or Land Surveyor
lL { sce attached survey plat
o335 6eD 90 1320 1650 1980 2310 204y 2000 1500 1000 500 | Certificate No.
PROPOSED CASING PROGRAM
Size of Casing nglht Grndg & Type Top . .Bouorn 'Ce&me‘nting_Depths Sacks Cement
6 1/2 Cond N/A N/A | o { 20 -0 =20 2-3
4 1/2 surf (l1.41bd/ft HWL 0 500 - 0-500 25-30

1 172 Liner N/A C"T/A 0 4,500 ‘bottom h(‘:} 2-3

8}
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. RECORD OF SURVEY. . . ...
RECORD. OF
A WELL AND SITES LOCATED IN |
SW 1/4 OF SECTION 25, T.6 N..R.30 E. G.& S.RM.
: APACHE OQCZ.U“ ARIZONA

THE DISTANCE IS FROM THE WEST AND SOUTH LINES OF SECTION 23, T.6 S.R30 E. G.& SRM.

WELL OR SITE ' DISTANCE FROM WEST LINE _DISTANCE FROM SOUTH.UNE . ....ctacis.. iomimvooict o
STE 1152.96" | 212234 T _/_

2640.69° .-
RECORD 40.01 CHAINS

N O13500" E -

WELL OR SITE COURSE FROM 1/4 CORNER  ELEVATRION
SE SE4°34°07E~1260.59° 8555,59"

CERTIFICATION

ELEVATION AT THE EXISTING WELL WAS TO THE TOP OF CASEING This SURVEY was done by me and is true and
§33.§o~3\§9&§

TO GROUND AT THE SITES.
THE BASE ELEVATION WAS C409— NGS 1968 ELEVATION 8495.974°

THE COURSES SHOWN IS FROM THE 1/4 OF SECTIONS 22 & 23

BASE BEARING from G.L.O. DEPﬂVDEI\_fT RESURVEY (1925).

T
TN R S 8947°00" E

CAE) 2511.96°




MUD RETURN

ANNULAR
PREVENTER —

PIPE RAM SET -

BLIND RAM SET - %
0

7 1/16° WELLHEAD —

CASING f/”’///

MAY 13 1993

— ROTATING HEAD

~

DOUBLE
GATE

______ CHOKE AND KILL
77D DUTLETS
/

BOP STACK
ALPINE DIVIDE CORE HOLE

NCRERS
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: MAY 13 1993 |
N 3

‘ : ‘ ! ) H\ 6 5/8° CASING

20 FEET | 240 LB. PER FOOT
0.352" WALL
5.796° DRIFT LD.

_

S00 FEET

_ 4 1/2* CASING
i 1L6 LB. PER FOOT
: L 0.250° WALL
: 3.875° DRIFT LD.

4000 FEET

HMQ CORE ROD
e . 3.50° 0.0 _

£ 5.73 LB. PER FOOT

‘ 0.i56° MIDBODY WALL
3.0625° JOINT LD.

g d ; . 1 1/2" UINER PIPE S

4 o ' " 1.900° DD
_ 2.72 LB. PER FOOT

El 4 . - .
L 2.200° COUPLING 01D ' oo ‘
T : - L ' ‘ o

i - HOLE PLAN SN
ALPINE DIVIDE CORE HOLE | ﬂ o

, Yo rd 5 3570 257 TD
w5 Mprd 5 AW e» ; /W'(1¥5) I.D.
Bard s 2 0b i /U (1yn") D,

R YT R TR U TR
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UDR 1500

Mounting

Power

Derrick

Hoist

Rotaticn

Wireline

Truck or Trailered
Length

Width

Height

Weight

Drill Engine
Generator

Rod Capacity

Angle Capability
Max. Casing Diameter
Max. Casing Length

Single Line Puil
Double Line Pull
Pulling Speed

Type

Feed Length
Maximum Torque
Speed Range

Pull Back

Pull Down

Type

Model

Mazx. Flow Rate
Maximum Pressure

Type
Line Pull
Cable Size
Capacity

Ancillary Equipment
12" & Clearance Sub-Structure for BOP Equipment

Self erecting up to sub-structure

Removable from a § axle carrier
526

82

1'e

42,900 [bs,

Detroit 671 230 HP
8 Kw Hydraulic

40 * Rod Stands

<45 to -50 degrees
16 inch

Range 2 ( 25' to 34")

36,000 Ibs.
72,000 Ibs.
0 to 300 FPM

Hydraulic Top Drive
24’

5630 b/ ft.

0 10 1500 RPM
32,000 Ibs.

15,700 Tbs,

Hydraulically Driven
FMC Bean L1122B
40 GPM

1,000 PSI

Hydraulic ¢/w spooler
4,200 tbs.

5/16"

6,560 feet

Hydraulic Footclamp and break-out tool

Full 110 volt Lighting System

Depth Capacity NCQ 3.040° Hole 1.875" Core 7,100 feet
CHD 76 3.040" Hole 1.713" Core 5,640 feet
HMQ 3.850™ Hole 2.50" Core 5,400 feet
CHD 101 4.25" Hole 2.50" Core 3,670 feet
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REFERENCE AMOUNT REFERENCE AMOUNT REFERENCE AMOUNT

PTDIRCCIREEM TR PP PLPY T ted

Job #313 $25.00

TOTAL $25.00

TONTO DRILLING SERVICES, INC. k
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ORGANIZATION REPORT ()

Full Name of the Company, Organization, or Individual

TONTO DRILLING SERVICES, INC.

Maiting Address and Phone Number

2200 South 4000 West, Salt lake City, UT 84120 (801)974-0645

Plan of Organization (State whether organization is a corporation, joint stock association, firm or partnership, or individual

Corporation

Purpose of Organization (State type of business in which engaged)
Provide contract drilling services

If a reorganiztion, give name and address of previous organization

if a forelgn carporation, give (2) Name and mailing address of stale agent (3) Date of permit to do business in slate
(1) State where incorporated .
C T Corporation 1
3225 North Central Ave. .
Delaware Phoenix, AZ 85012 Nov. 20, 1983
Principal Officers or Partners {if partnership) TITLE MAILING ADDRESS
NAME 2200 South 4000 West
Noble H. Larsen President Salt Lake City, UT 84120
George A. MclLaren Vice President {Same}
Arnold Klassen Secretary/Treasurer {Same)
DIRECTORS NAME MAILING ADDRESS

W. R. Dengler

2 E. Beaver Creek Rd. #2, Richmond Hill, Ontario

L4B 2N3

Noble H. Larsen

2200 South 4000 West, Salt Lake City, UT 84120

AT N

[

Tonto Drilling Services, Inc.

- 7
GERTIFICATE: I, the undersigned, under the penatty of perjury, state that 1 am the Secretary, / / |

ofthe-

(company), and | amjauthoriz: sai

repert was prepared under my supervision and direction and that the facts stated therkin arg true, ()

Mail completed form to:

Qil and Gas Program Administrator
Arizona Geological Survey

845 N. Park Ave., #100

Tucson, AZ 85719

to make this report; and that this

Signatﬁev ~ Xrnold Klassen

April 23, 1993

Date
STATE OF ARIZONA
ARIZONA GEOLOGICAL SURVEY
Organization Report
File One Copy
Form No. 1
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( PERFORMANCE BOND (
KNOW ALL MEN BY THESE PRESENTS

Bond Serial No. __115574

That we: TONTO DRILLING SERVICES, INC.

of the County of SALT LAKE CITY in the State of ______YTAH

as principal, and THE INSURANCE COMPANY OF THE STATE OF PENNSYLVANIA
of 70 PINE STREEY, NEW YORK, NY 10270

AUTHORIZED TO DO BUSINESS WITHIN the State of Arizona.

as surety, arc held and firmly bound unio the State of Arizona and the Oil and Gas Conservation Commission, hereinafter referred to

as the “Comumission”, in the peaal sum of 222 ND 00/100 -~- .
1awinl money of the Dnited States, for which payment, well and truly to be made, we bind curselves, and cach o
heirs, execurors, administrators or SUGCESSONS, and assigns jointly and severally, firmly by these presents.

f us, and cach of our

The conditions of this obligation are that, whereas the above boundcn principal proposes to drill a well or wells for 3 Gaothermat
Resnurce of Stratigraphic purposes in and vpon the following described lend situated within the State, to-wil:

Well No. Alpine #1, Alpine Field or Area, Sec 23, TN, RBR3OE

(Muy be used us blanket bond or for single wetl)

NOW, THEREFORE, if the above bounden principal shall comply with all the provisions of the Laws of this Szate and the rulas,
regulations and orders of the Commission, especially with reference to the requirsments of A.R.S. §27-632, providing for the proper
drillings casing and plugging of raid well or walls, and filing with the Qil and Gas Conservation Commission all notices and récords
raquired by said Commission, then io the event said well or wells do not produce Geothermal Resources in commercial yuantitics, or
cease to produce a Geothermal Resource in commercial quantities, this obligation 5 void; otherwise jr shall remain in full force and
effeot.

Whenever the principal shall be, and declared by the Oit and Gas Conservation Commission in violation of the Laws of this State and
the rules, regulations and ordeis of the Commission, the surety shall promptly:

1. Remedy the violation by its own sfforts, or

2. Obtain 2 bid or bids for submission to the Commission to remedy the violstion, and upon determination by the Commission and
the Surzty of the lowest responsible bidder, arrange for a contract between such bidder and the Commission, and make available as
work progresses sufficient funds 1o pay the cost of remedying the violation; but not exceeding, including other cosis and damages
#or which the surety may be liable hereunder, the amount st forth in the first paragraph hereof. )

Liabflity under this bond may not be termi without written pcrmisf?m of thizs Commission. :
WITNESS our hands and seals, this day of __APRIL r ) : - - ,19.93.
NDQ G SERVICES{ 1\«%. \ \\
Principal
2 day of APRIL ) 19_9.3...
4 -
1A
' N ] ’H
) . DONACY A. "FINDLAY, / Surcty Attorney-In-Fact
Counters g} By ol
Linda A$ t, AZ Resident Adent

Surety, Resident Arizona Agent
(If issised in a state other thun Arizane)

¢If the principal ia 8 corporation, the bond should be exccuted by ifs duly suthorized officers, with the scul of the curporeiion affixcd. When principal or
surely sascules this bond by sgent, power OF atiorney or othor evidance of authority must accompany the bond.)

STATE OF ARIZONA
ggamvod 5-—_-— /Z/- ?3 OIL & GAS CONSERVATION COMMISSION
STATE OF ARIZONA Band

OIL % GAS CONSERVATION COMMISSION

By: Sj_,&rm— L. /639—"—‘{_7_,?

Filg Two Coples

Form No. G2

Parmit No. z 5 3__8____'
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, ( 'POWER OF ATTORNEY
The Insurance Company of the State of Pennsylvania
Principal Bond Office: 70 Pine Strect, New York, MNY. 10270 No.
KNOW ALL MEN BY THESE PRESENTS:
“Fhat ‘The Insurznce Company of the State of Pennsybvania, a Pennsylvania corporation, does hereby appoint
---Shelley Hooper, Pina Ialungo, Donald A. Findlay: of Vancouver, B. C. Canada---
its true and lawful Attormey(s)-in-Fact, with full avthority to cxecule on its behalf bonds, undertakings, recognizances and other contracts of indemnity and writings
obligatory in the nature thereof, issued in the course of its business, and to bind the compaay thereby. 3
ii
't STATEOFNEW YORK }
: COUNTY OF NEW YORK }ss.
Onthis _ 21 dayof June 1991,
before me came the above named officer of The Insurance Q,
C‘vmpar_\y c‘:[_thc State of Pcnnsylvaf:na, o mf personally known lo JOSEPH %HOUO
be the individual and officer described herein, and acknowledged Moy public. State o Heaw York
that he execoted the foregoing instrument and affixed the seal of He. 01-N04652154c ‘
. . . . Qualitied in Waestchaster, Counly
- said corporation thereto by authiority of his office. Term Expires Jan. 31, 1-13;;__\_:
CERTIFICATE
Excerpis of Resolution adopied by the Board of Dircctors of The Insumznce Company of the State of Pennsylvania, on May 18, 1976 .
“RESQLVED, that the Chairman of the Board, the President, or any Vice President be, and hereby is, authorized to appoint Attorneys-in-Fact to represent and act
for and on behalf of the Company to exccute bonds, underiakings, recognizances and other contracts of indemnity and writings obligatory in the nature taereof, and
to attach thereto the corporate seal of the Company, in the transaction of its surely business;
) “RESOLVED, that the signatures and attestations of such officess and the scal of the Company may be affixed to any such Power of Attomey or to any ceriificate -
A u" relating thereto by facsimile, and any such Fower of Attomney or certificate bearing such facsimile signatures or facsitile seal shall be valid and biading cpon the
) : Company when 5o affixed with rzspect to any bond, undertaking, recognizance or other contract of indemnity or wriling obligatory in the nature thereof;
Loe “RESOLVED, that any such Attomey-in-Fact delivering a secretarial ccrtification that the foregoing resolutions siill be in effect may insert in such certiffcation the
a0 date thereol, said date to be not later than the date of delivery thercofl by such Altomey-in-Fact.”
1 ; 1, Elizabeth M. Tuck, Sceretary of The Insumance Compariy of the State of Pennsylvania, do hereby certify that the foregoing excerpts of Resolution adoptec by the . .
Board of Directors of this corporation, and the Power of Attoracy issued pursuant thereto, are true and correct, and that both the Resolution and the Power of . - -

Attorney are in full force and cffect.

IN WITNESS WHEREOF, 1 have hereunto set my hand and affixed the facsimilc scal of the corporation

this 27TH_dayof__APRIL ,1993 .

M. Tuck, Secrctary
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Sample Analyses

Samples were analyzed to determine their organic richness, petroleum content, kerogen type, and
maturity by TOC and Rock-Eval analyses. Confirmation of maturity on selected samples was
completed using vitrinite reflectance and therma! alteration index (TAI) analyses. Free petroleum

B - . . . . . G

3 content was characterized by thermal extraction/gas chromatography fingerpnnting. Pyrolysis/gas b4
e chromatography was utilized to further characterize kerogen type. Bulk kerogen decomposition .
- - kinetic parameters were determined on one source interval to evaluate the temperature and timing I3

thresholds for conversion of organic matter into petroleum.

k. Discussion of Results

TOC and Rock-Eval Data

The TOC and Rock-Eval analytical results are shown in Table 1. This table shows sample
information with respective measured analytical results and calculated interpretive ratios. These

= data may be summarized as follows:
b -
’ TOC organic richness
S1 amount of free petroleum
S2 remaining kerogen potential to generate petroleum
S3 erganic carbon dioxide content
Tmax thermal maturity based on peak yield from Rock-Eval 52 peak
HI hydrogen index, an important indicator of kerogen type - oil/gas proneness
O1 oxygen index, an indicator of kerogen type
$2/S3 a ratio indicative of kerogen type
PI production index (S1/ (S1+82)), indicative of free petroleum content
S1/TOC normalized petroleum content, indicative of indigenous/migrated
petroteum content -

Note: When the measured TOC and Rock-Eval data are very low,
e.g., TOC < 0.20%, the interpretive ratios are not refiable.

Also shown on these data tables are indications of quality control such as check analyses and
- pyrogram guality. Approximately 20% of samples are selectively and randomly checked; a

[. ] confirmed analysis has a "c” is noted in the "check” column. The pyrogram is a graphic

representation of the Rock-Eval S2 peak and assists in evaluation of the analytical data. Ifthe S2

value is low (< 0.50 mg hydrocarbons/gram rock) and the S2 pyrogram is flat, the Rock-Eval

Tmax value is not usually accurate due to the difficulty of finding a maximum on a flat peak.

However, samples having low S2 values but a distinct S2 peak have a Tmax value reported.

2
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Vitrinite Reflectance and Viseal Kerogen Data

Four samples were analyzed by microscopy to determine vitrinite reflectance and visual kerogen
(maceral) composition to confirm Rock-Eval Tmax maturity assessments (Table I1). Analyses of
these samples were completed on isolated kerogens which were subsequently mounted in plugs
(for vitrinite reflectance measurements and fluorescence) and on slides (for maceral composition
assessment). The vitrinite histograms with indigenous and total population statistics and
measured data are shown in Appendix L.

Thermal Extract - Pyrolysis / Gas Chromatography Data

Thermal extract / gas chromatography (TE/GC) fingerprints were obtained using whole rock
samples. The free petroleum in these rocks was vaporized using a 335°C temperature isotherm
for S minutes. This is a comparable vaporization temperature used to determine the Rock-Eval
S1 peak. Although the Rock-Eval S1 is usually programmed as 300°C temperature isotherm, the
true temperature is 30-40°C hotter than this nominal temperature program. The petvoleum
products vaporized from the rock are trapped directly onto a capillary GC column using liquid
nitrogen. Subsequently, the products are chromatographed and detected resulting in the
separation of compounds. The GC trace is referred to as afingerprint since it characterizes the
petroleum present in the rock. These fingerprints can be likened to histograms or bar graphs with
the peaks representing the relative concentration of compounds to one another. Loss of the
lightest components (<C8) occurs due to evaporation in sample handling and storage.

Pyrolysis / gas chromatography (PGC) was accomplished by heating the samples at 25°C/minute
from 335°C to 550°C. The pyrolysis products were trapped in a capillary GC column and
subsequently chromatographed. The typical PGC fingerprint completed by this methodology
yields a homologous series of doublets of the same carbon number consisting of alkene-alkane
pairs with other hydrocarbons, both saturated and aromatic, eluting between these doublets.

Kinetic Analysis of Potential Oil Source Rocks

One sample having strong oil potential, the 3575 foot shale sample of the Corduroy formation
sample of the Permian Supai Group, was analyzed to determine kerogen decomposition kinetic
parameters. Source rock kinetic parameters permit description of the timing of decomposition of
organic matter which is dependent on kerogen composition as well as temperature and time
(Tissot and Espitalie, 1975; Ungerer and Pelet, 1987). Pyrolysis data were acquired at multiple
heating rates (1, 5, 10, 15, and 30°C/minute) while measuring both the detector response and true
(absolute) temperatures in the sample. A unique technique for precisely measuring temperatures
was utilized requiring no linearization or offset corrections to temperatures. The reduced data
files were then processed in the rigorous discrete and Gaussian models of the Lawrence
Livermore National Laboratory’s Kinetics© program.

Only immature samples may be utilized for kinetic analysis.

3
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_,”] Interpretation

Analysis of core samples from the 1 Alpine-Federal geothermal well in Apache county, Arizona
e o revealed a number of organic rich intervals. A plot of remaining generation potential (Rock-Eval
S2 value) versus TOC shows numerous intervals with greater than 1.00% TQC, the typical
minimum organic carbon content for a potential petroleum source rock (Figure 1). The values

e plotted as an "x" are samples having less than 1.00% TOC whereas the "o" values have TOC
. contents greater than 1.00%. Values less than 1.00% TOC generally have insignificant petroleum
* potential and are not usually worth further investigation as potential petroleum source rocks

cUE (Baker, 1961).
; Intervals at 3294, 3305, and 3340 feet in the Cretaceous have TOC values of 3.11%, 6.59%, and

8.58%, respectively. Likewise, the Permian San Andres limestone reaches 12.77% TOC at 3397
feet and 3.70% at 3410 feet. In the Corduroy formation of the Supai group of Permian age,
numerous intervals exceed 1.00% TOC with values over 1.00% ranging from 1.40% to 7.21%. A
Fort Apache member of the Supai group measures 4.25% at 4235 feet.

ur},q‘;' @F}'{:"

Figure 1 also illustrates the potential for oil and gas of these samples. The Cretaceous intervals
are largely gas prone whereas the Permian age samples are more oil prone or have mixed oil/gas
potential based on these Rock-Eval §2 and TOC values only. This is also illustrated by a classical
modified van Krevelen plot of hydrogen index (Rock-Eval S2 x 100 / TOC) versus oxygen index
(Rock-Eval $3 x 100/ TOC) (Figure 2) (Espitalie et al, 1977).

: 33] Jones (1984) defined the principal products of various kerogen types by HI and OI values as well
as by confirmation utilizing elemental and visual kerogen assessment (see Appendix II). Based on
] HI values only, the Tertiary section is organic lean having no source potential. In the Dakota

sandstone of Cretaceous age, there are three organic rich zones. All three zones have HI values
which indicate terrestrial derived kerogen which would yteld primarily gas upon maturation. In
the Permian numerous organic rich zones contain either mixed oil/gas or oil potential based on HI

values ranging from 219 to 517. Additional evaluation of kerogen type is discussed in later
sections of this report.

1.
.o &
o
- wisnal

A plot hydrogen index versus Rock-Eval Tmax illustrates the remaining petroleum potential with
regard to thermal maturity (Figure 3) (Espitalie ef al, 1984). The majority of the samples are
early to mid-oil window in maturity. Two of the organic rich Cretaceous samples have uausually
high Tmax values when compared to samples above and below the Cretaceous.

"
|1
W VR
i e J

Assessment of samples by vitrinite reflectance and visual kerogen analysis confirms the anomalous
maturity profile but this may be due to the nonautchthonous coaly particies (Tables It and
Appendix I report and maceral table). However, while the Tmax values may be indicative of
more advanced maturity, the lower maturity predicted by vitrinite reflectance assessment (0.63%
Ro) is comraborated by the low level conversion of organic matter as indicated by the low
production index (<0.05). These Ro and PI values are indicative of 2-10% conversion of kerogen
only, i.e., immature to early oil window maturity.

i
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i In the lower Fort Apache and Amos Wash Permian Supai Group intervals, very high maturities
are indicated by the high Tmax values at 4405 and 4428 feet. While the S2 values are very low in
: these samples, the S2 peaks have distinct maxima yielding accurate Tmax values. These Tmax

S values are indicative of gas window maturity suggesting elevated temperature exposures at and
below these depths.

Evaluation of Oil Shows

] Both dead oil and oil shows were reported at the contact of the Tertiary and Cretaceous, below

e the San Andres limestone and 196 feet above the top of the Fort Apache unit in the Corduroy

- formation (4,028 feet). An interpretive ratio from TOC and Rock-Eval S1 data is very useful in
] predicting shows or reservoir intervals. Depending on sample preservation these data may be

A A used to predict gas or oil reservoirs (Jarvie and Baker, 1984). Since reservoir rocks have high

| free petroleum content relative to TOC content, e.8., sandstones, when the S1/TOC (x 100) ratio
exceeds a value of 100 shows or productive intervals are indicated in the absence of extraneous
contamination such as diesel. Potential source rocks in the main phase of oil generation will have
much higher S1/TOC ratios than nonsource rocks but will generally have $1/TOC ratios that
range from 40 to 80. However, fractured shale reservoirs such as found in the Monterey or
Bakken shales, will have S1/TOC ratios greater than 100.

The zones at the Tertiary/Cretaceous boundary have extremely low concentrations of petroleum
(< 40 ppm) in intervals between 3156 and 3285 feet. While light hydrocarbons could have
gvaporated from these samples in storage or sampie preparation, the low level of higher
hydrocarbons is not indicative of oil shows.

The zone in the Permian Supai group at 4028 feet has a high S1 value (2,430 ppm) and
reasonably high S1/TOC (x 100) ratio (69). However, this zone has the characteristics of an
organic rich, oil prone petrcleum source rock. The TE/GC trace reveals an immature, waxy oil
fingerprint (Figure 4.2). Thus, this show is actually caused by in situ generation of oil in a
potential oil source rock. The pristane/phytane ratio derived from the TE/GC is 0.83 indicative of
a reducing depositional environment.

Other zones were also fingerprinted by TE/GC. Two zones in the Cretaceous Dakota formation
were fingerprinted. The 3305 feet zone yielded primarily light hydrocarbons characteristic of a
gas prone rock (Figure 4.b). The 3340 feet zone has slightly more hydrocarbons above C15 than
the 3305 feet zone reflecting its slightly higher HI value (100 vs. 54) (Figure 4.c). However, the
principal products are light hydrocarbons. The pristane to phytane ratio exceeds 3 indicative of
oxidative depositional environments and terrestrial organic matter input.

k" The organic rich zone at 3397 feet in the Permian San Andres limestone also yields primarily light
r “'] hydrocarbons (Figure 4.d) as indicated by the gas prone nature of this sample based on its HI
ﬂ value. The sample at 3410 feet, however, has a more complex fingerprint and contains
rw - ”'l compounds evolving above C15 including an unresolved envelope from C10 to C30 (Figure 4.¢).
Z These are largely nonhydrocarbon petroleum compounds such as resins and asphaltenes which are

5
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not resotved by GC techniques. The oil prone but immature nature of this zone is confirmed by
this fingerprint. The pristane/phytane ratio is 2.83.

The zone at 3878 feet in the Permian Corduroy formation of the Supai Group has an HI value of
382 and the TE/GC fingerprint reflects its low maturity, oil potential (Figure 4.f). The TE/GC
fingerprint contains an abundance of compounds eluting above C1 5 with terrestrial input indicated
by the C30+ hydrocarbons. The pristane/phytane ratio is 2.39.

The 3975 feet zone of the Corduroy formation has TE/GC fingerprint indicative of lower
terrestrial organic matter input than the 3878 feet intervat (Figure 4.g). There is an abundance of
light hydrocarbons indicative of the tighter, nonporous nature of this sample. Hydrocarbons
above C15 are abundant and the pristane to phytane ratio is 1.17.

The Fort Apache member sample at 4235 feet from the Permian Supai Group yields a strong
immature oii-like fingerprint from TE/GC (Figure 4.h). There are abundant hydrocarbons present
up to C30+ witha significant unresolved component beneath the resolved peaks from C10 to
C30. The pristane/phytane ratio is 1.75.

A plot of the relationship of the branched alkanes of biological origen, pristane and phytane, to
the straight chain alkanes, C17 and C18, respectively, is indicative of the depositional environment
and maturity off these organic rich zones (Figure 5).

Further Evaluation of Kerogen Type from Pyrolysis/Gas Chromatography Fingerprints

Pyrolysis/gas chromatography fingerprints provide a non-petroleusn fingerprint of the present day
potential of the kerogen to yield oil or gas. immature gas proné kerogens have PGC fingerprints
with low concentrations of normal alkanes especially above C15, a farge number of
pon-alkene/alkane peaks, and high relative amounts of aromatic compounds such as benzene,
toluene, and xylenes. On the other hand, immature oil prone kerogens have relatively high
amounts of alkene-alkane pairs above C15 with variable amounts of intermediate peaks and low
relative amounts of aromatics.

The gas prone kerogens are confirmed by the PGC fingerprints of samples at depths of 3305,
3340, 3397, and 3410 feet (Figure 6.b - 6.¢). These fingerprints have relatively low amounts of
hydrocarbons above C15 with relatively large amounts of aromatics to alkene-alkane pairs. The

3410 feet sample, despite its relatively high HI value and low maturity, is more gas prone than
expected.

On the other hand, the oil prone kerogens are represented by PGC fingerprints of samples at
depths of 3878, 3975, 4028, and 4235 feet (Figures 6.a - 6.£-h). There are abundant
alkene-alkane pairs extending beyond C15, generally with low amounts of intermediate peaks
although the sample at 4235 feet does have a more complex mixture of hydrocarbons. These
PGC data confirm the oil prone nature of these zones.

6
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Kinetic Data

The immature 3975 foot sample of the Corduroy formation of the Permian Supai Group was
analyzed to determine kerogen decomposition kinetics. These results are shown in Table I A
bar graph of the distribution of activation energies is shown in Figure 7 with the calculated
Arrhenius factor (A). The distribution of activation energies is very narrow with over 75% of the
kerogen decomposition characterized by a single activation energy. This indicates that the
formation of petroleum will occur rapidly over a very narrow range of temperatures and time.
This is iliustrated by modeling these kinetic data using a constant heating rate geological model by
increasing the temperature at 3 :3°C per million years. This heating rate may not necessarily be
appropriate for this area but permits comparison to other kerogens. In fact changes in the heating
rate will cause the temperatures of 10%, 50% and peak generation to shift - if the heating rate is
slower, the temperatures will be lower;, if the heating rate is faster, the temperatures will be

higher.

Using the discrete model kinetic data in a 3.3°C/my constant heating rate model, the generation
rate reaches a maximum at 150°C at a computed vitrinite reflectance value (%Ro) of 0.99%

(Figure 8).

A plot of the transformation ratio, i.e., the percentage conversion of kerogen to oil or gas, versus
temperature using the 3.3°C/my model illustrates the transformation of kerogen to oil (Figure 9).
Based on the measured kinetic parameters and this constant heating rate model, 10% generation
or the onset of generation, would be reached at 136°C or a computed vitrinite reflectance (¥aRo0)
equivalent of 0.82%. A transformation of 50%, approximately peak generation, would be reached
at a temperature of 148°C or 0.96% Ro. The analytical accuracy of these results is typically 5°C.
Note the steep slope of the Corduroy formation transformation curve (solid triangles) indicative

of the homogenous organic matter in this sample.

How do these results compare {0 other known petroleum source rocks? Figure 9 compares the

transformation ratio of the Corduroy formation sample at 3,975 feet to other kerogens. These T
results are nearly identical to the Type I (Green River shale) modeled at the identical constant '
heating rate which decomposes at temperatures slightly higher than the Type IID Woodford shale

up to approximately 65% transformation. The Type 1IB, IS, and 11 kerogens are represented by

Kimmeridge shale, a sulfur-rich Monterey formation, and Indiana coal samples, respectively. The

computed Rock-Eval Tmax values for the onset of generation (10% transformation ratio) and

peak generation would be 441°C and 449°C, respectively, assuming a 35°C correction from true

temperatures calcuiated using these kinetics. This narrow Tmax range is typical of homogenous

organic matter yielding primarily paraffinic oil upon maturation.

Conclusions

The 1 Alpine-Federal well is characterized by numerous organic rich but thermally immature : ' fro—
intervals. Potential gas, mixed oil/gas, and oil source rocks are present but their potential as D PN

commercial oil or gas source rocks is dependent on the matunty and volume of organic rich rocks

which would cause generation and expulsion of commercial volumes of oil or gas as well as on

7
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other components of a viable petroleum system including migration pathway, trap, seal, etc.

(Magoon and Dow, 1994).

chness is largely derived from coaly material that

The Cretaceous rocks are organic rich but the
al kerogen analysis indicate that these kerogens

is hydrogen poor. The hydrogen indices and visu

are primarily gas prone.

The Permian age rocks are oil prone or mixed oil/gas prone organic matter pased on both HI

vahies and visual kerogen assessment. However, these older rocks are immature based on

Rock-Eval Tmax and vitrinite reflectance values. Their remaining potential to generate liquid
here they may be more mature, they have the capability to

petroleum products is high. Inareas w
generate from 128 to 617 barrels of petroleum per acre-foot based on conversion of their present

day potential (Rock-Eval 82 values). Their potential as petroleum source rocks is largely

dependent on volumetric considerations and thermal maturity.

In the basal Fort Apache member and the Amos Wash formation of the Permian Supai Group, the
high Tmax values are indicative of advanced thermal exposure and maturation.

y formation is related to in-situ generation of oil

The oil show reported in the well in the Corduro
in an organic rich interval. No other shows were detected fiom geochemical evaluation of these

samples.
One organic rich, oil prone sample at 3,975 feet decomposes over a narrow time and temperature

range based on calculated kerogen decomposition kinetics. Its decomposition is nearly identical
to the Type I Green River shale, an oil prone, lacustrine source rock.

Reportby:  DanielM. Jarvie
Humble Geochemical Services Division
Fiumble Instruments & Services, Inc.

Date: January 9, 1995
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"Table I

ARIZONA GEOLOGICAL SURVEY
1 ALPINE-FEDERAL

S DERIVED KINETIC PARAMETERS

Five heating rates: 1, 5, 10, 15, and 30 C/min (in duplicate)

3

TepUs neyye

23898 &RER2

Corduroy Fm.
Sample ID. Permian Supai Group
3,975 feet
HGS Sample ID. MA-64-97
Kinetiaa Output File Name- SUPALOUT
Axrhenius f2ctor {fsec) 4.047SE+13
Discreie Model Results Peroeat of Reaction
Activation Energy
(keal/mode)

951
081
12.14

674

174

pyroximate Eqror - 8 {FEa)

S.1491E+13
53613
157

120

T e R
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Appendix 1.1

VITRINITE REFLECTANCE AND VISUAL KEROGEN REPORT

Company:  Arizona Geological Survey
Tucson, AZ
Atn: Steven L. Rauzi

Weil Name: #1 Alpine Federal test
Apache County, Arizona

Sample Type: Core

The following pages are results of kerogen, thermal alteration index (TAI), vitrinite reflectance
histograms, and a comparison of source rock quality based on pyrolysis and microscopy. Three
samples 3305-4235 f. (Appendix 1.2) were studied in transmitted light and four samples were

examined in reflected light (Table 1) where they are compared with pyrolysis derived source
parameters.

Conclusions

1. Kerogen in the 3305 and 3340 ft. Dakota samples is coaly, and would be a probable gas source
at higher maturity level (> 0.70% Ro).

2. Kerogen in the 3878 and 4235 ft. Supai Group samples is dominantly the algal-amorphous type
and would be an excellent liquid hydrocarbon source at higher level of maturity (> .55% Ro)

3. Normally vitrinite reflectance increases with increasing depth of burial, yet the samples below
3340 feet, have lower vitrinite reflectance. However, the coaly partings and particles are
probably not autchthonous but were formed elsewhere and subsequently deposited in the
Dakota sandstone. Fracturing of the coaly bands with subsequent carbonate infilling also
suggests sediment transport.

4. Palynofacies indicate the Dakota samples were probably deposited in a near shore beach
environment while the algal-amorphous environment was normal anoxic marine.

5. The high hydrogen indexes of 381-392 in the Supai Group cores are confirmed by the bright
yellow-orange fluorescence of the algal amorphous kerogen. The fluorescence is not from oil
staining as shown on the log, and in high S1 values of 0.96 and 4.25 mg's/gm as the kerogen
has been demineralized through HF and HCL acidization.

6. Immaturity of intervals 3878 and 4235 ft. is in agreement with the very high S2 values of 12.29
and 16.66 mg's hydrocarbons/gm rock, respectively, indicative of only minor conversion of
kerogen to petroleum.

Humble Geochemical Services 218 Higgins Street Humble, Texas 77338 Phone 713 540-6050

UNLEAS:

et i M AT

Lol

; ekt foh

Ao h il

#




-
e

\é_uaau..silia.ililx:-l%ntzl.lsll
ooyt s 18 A e 17

Vil i

PR L

b oy A T PR

P x....41:;.3:.3...?ﬁﬂw..é;i;..‘.éaxu.?«vs,;343...35.&31.2&.5&. i

Y AR T

gaDIAY3S TvOINaHI030 FIGNNH

o 7 = L

CTRTEITR T WO ¢ o4 Ok
o o e 5% a FABRAY X1
LTRSS ILEVS FooTv Qn od I Ty o |2 gloy gL A3
FEATE T {5y 0 Vi lm...lm NnLlfM A
SHHVYW3YH 2 w(] 3% Hidaa

UBag BUCH = N
a/eH = Y
1uesotd = A
UOUILOD = 9
wepungy = ¥

Aoy udiowouded

..M% HE

e

W

vy

9oon
e

h'%’b's::;

%4%

TS0 A

Seay

%w% %.m% §/ T =TI¥ NOLYIOT

I .
oy | IBR, | smovionswa {493, Nashia] + 35HN0S 7O |NOUVHILTY TYWUAHL

y J ,% TEL Y Toam

L}
A3 luouya |+ IVIHALYN o {ivl) Xx3aNi HO100

BT -2 - 3.va

viva SIOVAONATYd OGNV .m_

dAl ,zmoom.mv_ ‘NOLLYHALTY TVWHIHL




PR C L

Appendix 1.3

Customer: ARIZONA GEOL. SURVEY
Well name: #1 ALPINE FEDERAL
Sample ID: PKD. COAL
Mean depth (ft): 3305
Sample type: € UTTINGS

Immature /

Qil zone

=

Gas zone

Indigenous

15

10

1|!||I|l|]|||||'
1

Ill‘l|llllf1’tir11!Ill‘llll‘lllll
1.50 2.00

0.50 .00 - 2.50
Vitrinite Reflectance Ro%
_Indigenous population statistics
1 Min: 0.55 Max: 0.75 Std. Dev.: 0.03  Count: 52
Total population statistics
Mean: 0.65 Min: 0.58 Max:0.71 Std. Dev.: 0.03  Count: 52

01-0.58< 21-0.63< 41-068<

02-0.59< 22-0.63< 42-0.68 <

03-059< 23-0.63 < 43 -0.68<

04 -0.59 < 24 -0.64 < 44 -0.69 <

05-0.60 < 25-0.64 < 45-0.69<

06 -0.61 < 26 -0.64 < 46-0.69 <

07-0.6! < 27-0.64 < 47-0.70<

08-0.61 < 28 - 0.65 < 48 -0.70<

09-062< 29 -0.65 < 49-0.70<

10-0.62< 30-065< 50-0.70<

11-062< 31-0.65< 51-0.70 <

12-0.62< 32-0.66< 52-071<

13-062< 33-0.66 <

14-062< 34-0.66 <

15 -0.62 < 35-0.67<

16-0.62< 36-0.67<

17-0.63 < 37-0.68 <

18-0.63 < 38-0.68 <

19-063< 39 -0.68 <

20-0.63 < 40-0.68 <

Note: Refiectance values rounded 1o nearest kundredth, <] indicates indigenous refieciance valge

HI&S Refs g4-6459A.RO/IB

Humble Geochemical Services

Thu Jun 16 1994/2.0
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Appendix 1.4

Customer: ARIZONA GECL. SURVEY
Well name: #1 ALPINE FEDERAL
Sample ID: PKD. COAL

Mean depth (ft): 3340

Sample type: CORE
mmat Qil e Gas zone !‘
Immature il zon / !E
i
A Indigenous i3
!
i
15 ‘
10 %
i
5‘”‘- x
ll'I‘| l'l‘l‘l'l'i'l'['l'l‘l‘l'['l'I‘I'i‘]T
0.50 1.00 1.50 2.00 2.50
Vitanite Reflectance Ro%
Indigenous population statistics . |7
4 Min: 0.53 Max: 0.69 Std. Dev.: 0.04  Count: 50
- - L g
Total population statistics
Mean: 0.65  Min: 0.53 Max: 0.80  Std. Dev.: 0.06 Count: 67
01 -053< 21-062< 41-067< 61-0.74 ; S
02-0.54< 22-062< 42 -0.67< 62 -0.75 o
03-0.54< 23-0.62 < 43-067< 63-0.75 - L
04-0.56< 24 -063 < 44 -0.67 < 64 - 0,76 - '
05-0.56< 25-0.63< 45-0.67< 65-0.77 L ' :
06-0.57< 26-0.63 < 46-0.67< 66 - 0.80 ST
07-0.537< 27-064< 47-0.68< 67-080 ST g o
08 -0.57< 28-0.64< 48 -0.68 < o
09-0.57< 29-0.64< 49 -0.68 < R - ' .
10-0.57< 30-0.65< 50-0.69< e o
11-0.58< 31-0.65< 51-0.70 S S
12-0.58< 32-0.65 < 52-0.70 R
13-0.58 < 33-0.65< 53-0.71 TR |
14-058< 34-0.66< 54-0.72 i . - ~
15-0.59 < 35-0.66 < 55-0.72 e I
16-0.59 < 36 - 0.66 < 56 - 0.72 L e
17-0.60< 37-0.66< 57-0.72 R R
18- 0.61 < 38 - 0.66 < 58-0.73 E N TS
19-062< 39-0.66< 59-0.73 . N .
20-0.62 < 40-0.66 < 60-0.73 ot
Note: Reflectance values counded to nearest hundredih, <] indicates indigenous reflectance value |
HI&S Ref: 94-64-51.8O/IB Humble Geochemical Services

Fri Jun 17 199472.0
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Appendix .5

Customer: ARIZON GE OL. SURVEY
Well name: #1 ALPINE FEDERAL
Sample 1D: SUPAI GRP.

Mean depth (ft): 3878

Sample type: CORE

e

il zone

Immature /

Gas zone \

Indigenous

r
YT
1.0

Min: 0.40

039  Min: 0.23

08-0.40<
00-041<
10-043<
11-043<
12-043 <
13-044<
14-045<

lllll|I|l|ll|ll‘lil|lllllllllll
1.50 2.00

Total population
Max: 0.55

2.50

4] 1.
Vitrinite Reflectance Ro%

__Indigenous populati
Max: 0.54

on statistics
Gtd. Dev.: 0.02  Count: 09
statistics

Std. Dev.: 0.08  Count: 15

Note: Reflectance values rounded to pearest hundredth, <) indicates indigeaous reflectance vahic

Humble Geochemical Services

HIES Ref: 94-64-90.RO/TR

Moo Jun 20 1994/2.0
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Appendix L6

Customer: ARIZONA GEOL. SURVEY
Well name: #1 ALPINE FEDERAL
Sample ID: FT. APACHE

Mean depth (ft): 4235

Sample type: CORE

Immature /

Qil zone

/

Gas zone

Indigenous

20

4|i||t||l||
' 1

0.50 .00 .
Vitrinite Reflectance R, %
_Indigenous population statistics
A Min:035 Max:049  Sid. Dev.: 0.04
Total population statistics
Mean: 0.40  Min: 0.32 Max: 0.50  Std. Dev.: 0.05
01-0.32 21-038< 41-048<
02-033 22-038< 42-048<
03-0.34 23-038< 43-048<
04-035< 24-039< 44 -049<
05-0.35< 25-040< 45-0.50
06-035< 26-040<
07-0353< 27-041<
08-035< 28-041<
09-036< 29-041<
10-0.36< 30-041<
11-036< 31-042<
12-036< 32-042<
13-0.36< 33-042<
14-036< 34 -0.42<
15-037< 35-044<
16-037< 36-044<
17-037< 37-045<
[8-037< 38-045<
19-0.38< 39-045<
20-038< 40-047<

HI&S Ref: 94-64119.R0/38

Note: Reflectance values rounded lo nearest hundredth, |

Humble Geochemical Services

l{lll‘llllllll!llllllll!lllllI
1.50 2.00 2.5

Count: 41

Count: 45

] indicates indigenous reflectance value

0

PFri Jun 17 1594/2.0
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Preliminary Report on Geochemical Analysis

Client: Arizona Geological Survey

Operater:  New Mexico State University Driller: Tonto Drilling Services
Well Name: 1 Alpine-Federal Location: 23-6N-30E

County: Apache State: Arizona

Ground elevation: 8,556 feet Depth Interval: 504 - 4505 (TD}) feet

Sample type: Core

Sample Preparation: Samples were washed and ground to pass through a 60 mesh (250 micron)
sieve.

Sample Analysis:  Samples were analyzed to evaluate their organic richness, petroleum
content, petroleum potential, kerogen type, and thermal maturity by
total organic carbon (TOC) and Rock-Eval analyses. Random and
selected samples were checked to confirm results. Accuracy and
reproducibility were checked by analysis of a standard every ten samples.

TOC and Rock-Eval Results Discussion:

The TOC and Rock-Eval data are shown in Table 1. This table shows the depth and
age/formation with the analytical results and calculation of various interpretive ratios. A
summary of interpretive guidelines for these data is included as Appendix L. Also, shown on
these data tables are samples on which analytical results were checked and confirmed as well as
the condition of the pyrogram. The pyrogram is a graphic representation of the Rock-Eval S2
peak. If the S2 value is low (< 0.50 mg hydrocarbons/g rock) and the S2 pyrogram is flat, the
Rock-Eval Tmax value is not usually accurate due to the difficulty of finding 2 maximum on a
flat pcak. A sample having a low S2 value but a distinct 52 peak on the pyrogram has a Tmax
value reported. Two samples had low temperature S2 peaks (4325 and 4435 feet). This is
probably extractable organic matter (EOM) which is cracked in the S2 peak. If this is correct,
the S2 value would be reduced and the 81 value increased. Normal pyrograms have distinct and
smooth S2 peaks and always have a Tmax value reported.

The geochemical analysis of core samples from the 1 Alpine-Federal geothermal well in Apache
county, Arizona revealed a number of organic rich intervals. A plot of remaining generation
potentiat (Rock-Eval $2) versus TOC (Figure 1) shows numerous intervals with greater than
1.00% TOC. The values plotted as an "x" are samples having less than 1.00% TOC whereas the
"o" values have TOC contents greater than 1.00%. The "x" values are insignificant due to their

low organic carbon contents and should not be considered indicative of significant petroleum
gencration potential.
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Intervals at 3294, 3305 and 3340 feet in the Cretaceous have TOC values of 3.11%, 6.59% and
8.58%, respectively. Likewise, the Permian San Andres limestone reaches 12.77% TOC at 3397
feet and 3.70% at 3410 feet. In the Corduroy formation of the Supai group of Permian age
numerous intervals exceed 1.00% TOC including 3878 feet (3.22%), 3975 feet shale and
carbonate sarples (7.21% and 1.55%, respectively), 4028 feet (3.40%), 4065 feet (1.40%), and
from 4125 to 4145 feet (1.86%, 1.65%, and 2.26%). Finally, the Fort Apache member of the
Supai group of Permian age reaches 4.25% TOC. This plot is also indicative of the potential of
these samples for oil and gas. The Cretaceous intervals are largely gas prone organic matter
whereas the Pennian aged samples are more oil prone or have mixed oil/gas potential. This is
also illustrated by a classical modified van Krevelen plot of hydrogen index (82x100/TOC)
versus oxygen index (S3x100/TOC) (Figure 2).

A plot of hydrogen index versus Rock-Eval Tmax illustrates the petroleurn potential with regard
to thermal maturity (Figure 3). The majority of the samples are in the carly to mid o1} window.
Two of the Cretaceous samples analyzed have fairly high Tmax values which would normally be
indicative of considerable conversion of organic matter to petroleum products, i.e., peak oil
generation. However, the Cretaceous Tmax values appear to be anomalous. This is illustrated
in Figure 4 where a depth verus Tmax plot shows their advanced maturity when compared to the
Permian rocks at 4000 feet and deeper. The high Tmax values are not supported by the free
petroleumn content of these samples where the production index {free oil (S1) divided by the sum
of the free oil and remaining potential (82)) are less than 0.05. This is indicative of less than 5%
conversion of kerogen to petroleum which is very low for this presumed level of thermal
maturity. Tmax is, in fact, a kinetic parameter and is dependent on organic matter composition
(kerogen type). However, it is unusual to have such a large offset from the overall trend in the
well. These maturity differences need to be examined by utilizing vitrinite refiectance and
thermal alteration index analyses. The organic matter type will also be assessed by visual
kerogen assessment of the maceral percentages.

In summary, the Cretaceous rocks are organic rich but have hydrogen contents which are
indicative of pas generating source rocks. The Rock-Eval Tmax values do not appear to be
accurately refiecting advanced maturity based on the low level of conversion of organic matter
in these samples. This will be further assessed by completing visual maturity analysis.

The Permian aged rocks are oil prone or have mixed oil and gas potential. Their maturity is
early to mid oil window. Their remaining potential to generate liquid petroieum products is
high. In areas where they may be more mature they have the capability to generate from 128 to
617 barrels of petroleum per acre-foot based on the potential yields calculated from their present
day potential, i.e., Rock-Eval S2 values. Their potential as petroleum source rocks is largely
dependent on volumetric considerations and thermal maturity.

Both dead oil and oi! shows were reported at the contact of the Tertiary and the Cretaceous,
below the San Andres limestone, and 196 fect above the top of the Fort Apache unit in the
Corduroy formation (4028 feet). These intervals are being analyzed by thermal extraction/gas
chromatography to obtain a fingerprint of the free oil in these rocks. In addition pyrolysis/gas
chromatography is also being performed on the organic matter to assess kerogen type.
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| HUMBLE GEOCHEMICAL SERVICES:

GEOCHEMICAL 1L 0OG 1

|

Well 1D:1 ALPINE-FED.
Project No:93B-64

Company :N.M.STATE U.

Ana. Date:MAY 10,1994
File Name:HIS1

l
|

Customer :ARIZONA G.S.
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POTENTIAL
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{mg HC/g rock)
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GEOCHEMICAL LOG 2 |

Well 1D:1 ALPINE-FED.
Project No:93B-64

Company :N.M.STATE U.
Customer :ARIZONA G.S.
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k (_’PUDWIGHTS PLUS DRILLING vgn ™
ROCKY MOUNTAIN REGION
Section Il - 03/10/2000 PAGE 3 ’
REISSUES _
FINAL CLASS: WF=UNSUCCESSFUL NEW FIELD WILDCAT; WFD=NEW FIELD DISCOVERY,; WD=UNSUCCESSFUL DEEPER PQOL WILDCAT:
WBD=DEEPER POOL DISCOVERY: WS=UNSUCCESSFUL SHALLOW POOL WILDCAT: WSD=SHALLOW POOL DISCOVERY; WP=UNSUCCESSFUL NEW
POOL DEVELOPMENT; WPC=NEW POOL DISCOVERY: WO=UNSUCCESSFUL WILDCAT QUTPQST: WOE=WILDCAT OUTPOST EXTENSION;
D=UNSUCE§SFUL DEVELOPMENT; DO=DEVELCPMENT OIL WELL: DG=DEVELOPMENT GAS WELL;
N @/ﬂ"f}, ARIZONA / NEVADA
3 o APAGHE COUNTY
1 TORNTO DRILLING SERVICES 23-6N-30E WILDCAT; 4500 PRE CAMBRIAN (FR-05/20/1993 DN WJK) LEASE WF
- 1 ALPINE FEDERAL NE NW SW TYPE:FEDERAL; EL: 8556 GR LOCATION DATA: 3 12 MI N-NW ALPINE, D&A
: APl 02-001-90012 2122 FSL 1153 FWL. SEC AZ NEAREST PRECAMBRIAN TEST SW NE 4-10N-24E; VEHTICAL;
4 1C 020017000193
S CONTR;: TONTO DRILLING, RIG # 1; SPUD:07/07/1993 CSG: 6 /8 IN © 20 W4 SACK 4 172 IN @ 500 W/40 SACK: LNR: 3 122 IN @ 25103360 W/22 SACK: '{ .
!‘ . . DRLGCDM“EHTS:ASOFDEP'H-HONFT.TESTENOOUNTEREDNLY.WTH.BHTAPPHOXiSOF..OPRTDOONDUCTTESTSTHFIUOUT1993AT i
. . i WHICH, POINTWELL MAY BE TURNED OVER TO BLM FOR FURTHER, EVALE POSSIBLE DEEPENING., LOCAL CALL{LOG): BASALTIC DIKE 3639., YESO
FORAMATION O_ONTAINES TWO BASALTIC UNITS,, PROBABLY DIKES, 100 FT THK UPPER, 60 FT THK, LOWER. TERTIARY UPPER ars1.; LOG TYPES: ™,
GR, NE: LOG TOPS: DAKOTA A246, SAN ANDRES 3362, GLORIETA /SDV 3436, YESO 3636, TERTIARY 3639, SUPAL 3751, FORT APACHE 4322; 4505 TD,

(FORT APACHE) (TD REACHED:08/29/1993) 4505 DTD COMP:08/01/1993 D&A; ; REISSUE TO ADD AND COARECT DATA

RIDGEWAY ARIZONA OlL 26-10N-25E WILDCAT; 2300 FORT APACHE PERMIT: 903 (PMT APP'D 04/08/1957) WF
: COMPANY - NW SW (FR:.O4NDA 997 FM KMS) LEASE TYPE:STATE TARGET OBk GAS; OPER D&A-G :
b 10-26-29 RIDGEWAY STATE. 2260 FSL 1206 FWL. SEC ADD: P 0 BOX 1110, ST. JOHNS, AZ 85936, {520)337-3230 EL: 6545 KB 6932
AP1 02-001-20315 GR LOCATION DATA: 10 Mt S UNNAMED FLD{FORT APACHE)CO2 DISC ' '
o _ 3-1IN-29E 12 MI NE SPRINGERVLLLE, AZ; VERTICAL:
i CONTR: AZTEC WELL SERVICING, RIG # 124: SPUD:DAMBHSS7

_ CSG: 858 IN © 1098 W/H00 SACK.4 1/2 IN @ 3129 W/60 SACK; DRLG COMMENTS:
AZTECWS #157 COMPLETED.; LOG TYPES: CBND, POR, LITH; LOG TOPS: SAN ANDRES 880, GLORIETA /SDV 1175, SUPAI 1400, FORT APACHE 2020;

4 SDWL # 001 FORT APACHE 1900-3118 1900 FT SLTSTN, DK RD-BRN, SHLY, DOLO CO2 1901 FT SS, MED GY, VFG, SRTD, SUI CALC, 1 UNIT CO2 CO2 1887
: SDY SU1, DOLO W/ SMALL ANHY INCL CO2 2083 FT DOLO, MED GY-BRN, FN SUC, SHLY. SLTY W/ SCAT ANHY, INCL W/OCC

FT SLTSTN, MED GY-BRN,

VUGS, 3 UNITS CO2 CO2 2156 FT DOLO, MED BRN-GY, FG-XYLN, BLK CARB INCL, SCAT VUGS, FRAC, 2 UNITS CO2 CO2 2176 FT DOLO, MED GY-BAN, F
SUC, SDY ABND, BLK CARB INCL, L.G VUGS, CALC, 3 UNITS CO2 CO2 2188 FT $5, SLTSTN, DK-MED RD-BRN, SRTD, SLTY, 3 UNITS CO2 €02 2200 FT
SLTSTN. MED RD-BRN, SFT, SHLY, SLTY S8, SU CALC, § UNITS CO2 CO2 2201 £T S5, MED RD-BRN, VF-VFG, SOFT, SHLY, CALC, 3 UNITS 002 CO2 2267
. FT S8, MED GY. VFG, SRTD, FRACS, 6 UNITS COR2 CO2 2349 FT SS, DK RD-BRN, VFG, SUB ANG, WLL SATD, HD, SH,-SFT, DX RD-BAN, SDY, 14 UNITS CO2
A €02 2474 FT SS, MED- DK RD-BAN, VFG, VERT FRAC, SS LT GY, 8 UNITS CO2 CO2 2617 FT SS, DK AD-BRN, VFG, SLTY, NON-CALC, SMALL CLUSTERS OF
LT GY-GRN SHLY S8, 8 UNITS CO2 CO2 2712 FT SH, DK BRN-RD, SLTY, HD, VERT FRAC, 4 UNITS CO2 CO2 3038 FT WALLGAKE W/ LOST CIRC MATERIAL, 4
UNITS CO2 CO2 3082 FT CONGL, SH, DK BRN-RD, ABND QTZ GRS AND FELDS, 5 UNITS CO2 CO2 2096 FT WALLCAKE, SH, SFT. GTZ GRNS, SD GRNS, §
UNITS CO2 CO2 3100 FT CONGL, DK RD-BAN MTX W/ CRS GRNS QTZ, 5 UNITS C02 CO2 3115 FT CONGL, FN-PBBLE QTZ. SH DK BRN-RD, SLTSTN MATRIX,

: OCC VUGS, FRACS. 5 UNITS CO2 CO2 3118 FT CONGL, SFT, WALLCAKE W/ ABNDT QTZ GRNS, FRACS, 5 UNITS CO2; 3202 TD, (FORT APACHE) (TD
i REACHED:04/01997) 3202 DYD COMP:06/30/1938 DZA-G; , NO DST HUN : REISSUE TO ADD AND CORRECT DATA

A .

Kk hkhhrhhh ek hrhkrd




REISSUE

STATE: ARIZONA 23-6N-30E 2N §76
COUNTY: APACHE NE NW SW i

API: 02:001-90012 2122 FSL 1153 FWL SEC

FIELD: WILDCAT STATUS: D&A

WELL CLASS: WF

TONTO DALG $RVC

1 ALPINE FEDERAL

SPUD : 07/07/1993 GOMP ; 09/01/1993 ELEV : 8556 GR i
TD.: 4505 (08/25/1993) FA/TD : FORT APACHE DYD : 4505 :
CONTR : TONTO DRILLING RIG # t (VERTICAL) !
PROJ DEPTH/FM : 4500 PRE CAMBRIAN LEASE TYPE; FEDERAL

4505 DTD COMP:09/01/1993 B&A; ; REISSUE TO ADD AND CORRECT DATA
: 3 1/2 Ml N-NW ALPINE, AZ NEAREST PRECAMBRIAN TEST SWNE

4-10N-24E; ;

CASING : 6 5/8 IN @ 20 W/4 SACK,4 1/2 IN @ 500 W/40 SACK; LINER : 3 1/2 IN @ 2510-3369

W22 SACK;

LOG TYPES : TM, GR, NE;

LQG TOPS : DAKOTA 3246, SAN ANDRES 3362, GLORIETA /SD/ 3436, YESO 3636, TERTIARY

(OVER)
© 2000 Petsoloum InformalioyDwights LLC diva IHS Enargy Group 03/03/2000 CARDS 0021-AZ
— e e e e s = P
TONTO DRLG SRVC 1 ALPINE FEDERAL ’
APl 02-001-90012, 23-6N-30E

(CONTINUED)
38339, SUPAI 3751, FORT APACHE 4322;
DRLG COMMENTYS : AS OFDEPTH 4000 FT, TEST ENCOUNTERED ONLY, WTR, BHT APPROX ; :
150F., OPR TO CONDUCT TESTS THRU OCT 1993 AT WHICH, POINTWELL MAY BE TURNED e L
OVER TO BLM FOR FURTHER, EVALS POSSIBLE DEEPENING., LOCAL CALL{LOG): BASALTIC oL s
DIKE 3639., YESO FORMATION CONTAINES TWO BASALTIC UNITS,, PROBABLY DIKES, 100 )
FT THK UPPER, 60 FT THK, LOWER. TERTIARY UPPER 3751.; !
© 2000 Petroisum Information/Dwights LLG o/va IHS Energy Group 03/63/2000 CARD# 0021-AZ Q:. : T e
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U.5. GEOLOGICAL SURVEY
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T hope this takes cave of all the paperwork
regavding this well., Sorry L didnt see vou Gfui“r‘nj
the operation. Hope You had a great ¥ime on your

iramd Canyon rip.
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State of Arizona
Arizona Geological Survey

416 W. Congress, Suite 100
Tucson, Arizona 85701
{520) 770-3500

Fife Symington

Larry D. Fellows
Governor

Director and State Geologist

August 15, 1996

Memo: Mr. Fred Grubb
USGS
2255 N. Gemini Drive
Fiagstaff, Arizona 86001

2
From: g"Steven L. Rauzi, Qil and Gas Program Administrator

Re: Tonto #1 Alpine Federal

The plugging forms we discussed today are enciosed. Send the application
to plug and abandon per our previous discussions before starting work and
the plugging record after the work is completed. Note the detaiis of the
plugging including the type of monument, etc. that we talked about today in

part 2. I'll forward an approved copy of the application to P&A back to you
before you start the work.

[ 3ad

Let me know if | may be of further assistance.

F{,go( Ca{(wf o aduise ?&45 'ﬁ PMOVE [A §([>7.L 21 %t Fron Sgcc;}
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Visua! Kerogen Assessment

Integrated Color Analysis

Vitrinite Reflectance Fluorescence
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May 17, 1996

Dr, Steve L. Rauzi
Avizona Geological Survey
416 W. Congress, Suite 100
Tucson, Arizona

Dear Steve:

Sorry that the report took so long but 1 am glad to hear that vou Tlike
the results. The Arizona Geological Survey has my permission to publish and/or
reprint the data and sell it if they so wish. This includes the text-figures
and the 35mm slides. If vou want to rewrite the text, that's fine with me.

when time and money permit, I*11 start looking at the rest of the samples.
As to when that might be, Ican't say for sure. As I mentioned in my last letter,
consulting work has been extremely slow and it doesn't look as though things are
going to turn around any time soon <-<-< perhaps around election day if were
lucky. I sincerely hope that the thermal maturity data that I put together on
the No. 1 Alpine-Federal well will be useful in gaining a better understanding of
the Upper Cretaceous in eastern Arizona.

Best regards,

bt

ri W, Shhwab

1718 Triway ® Houston, Texas 77043 o (713) 464-8007
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. State of Arizc.ma
Arizona Geological Survey

416 W. Congress, Suite 100
Tucson, Arizona §5701
(520) 770-3500

Fife Symington
Govemnor

Larry D. Fellaws
Director and Siate Geologist

May 15, 1996

Mr. Karl W. Schwab . =4
Geo-Strat, Inc. 37

1718 Triway /{/V
Houston TX 77043

Dear Mr. Schwab:

This will acknowledge receipt of your letter of May 6 and Contributed
Report on the organic and thermal maturity analyses of Upper Cretaceous
sediments in the 1 Alpine Federal weil. We appreciate your contribution to
the study and understanding of Cretaceous rocks in Arizona. One last
formality, we will need a short letter granting us permission publish the #
report in our Contributed Report Series, a list of which is enclosed for your
information.

Again, on behalf of the Oil and Gas Commission and the Geclogical
Survey, thank you for the Coniributed Report.

Sincerely, B “,h

St Ry

,"w, Steven L. Rauzi
Oil & Gas Program Administrator
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Visual Kerogen Assessment o (" integrated Color Analysis
Vitrinite Reflectance Fluorescence
May 6, 1996

Dr. Steven L. Rauzi . Er/?gfi,

0i1 and Gas Program Administrator ,A/fi/éé )/,//”/

Arizona Geological Survey o

416 W. Congress, Suite 100 Z) e

Tucson, Arizona 85701

Dear Steve:

1 am sorry thatthis project has taken me so Tong but its just been
impossible for me to get to it on a full time basis, I have been working
as a substitute teacher at one of the local High Schools here in Houston
because there is essentually no thermal maturity work (consulting) to be had,

Hopefully, the data that 1 have generated will have made it worth the
wait. Enclosed is a copy of my report afong with all the hard data. Also
you should find a copy of my diskett that contains the text. The paper is
written in Claris Works 4.0 on a Power Mac. I enclosed the diskett just in
case you want to change things around (fonts, style, size, etc.). Please find
several 35 mm slides showing what 1 believe to be the nannofossil ?Bukryaster
(Discoaster) hayi. To my knowledge, this is the first report of nannofossils
from the Upper Cretaceous of eastern Arizona. According to the literature, this
form is restricted to the Farly Campanian. 1 however, gave myself a Tittle
Jatitude and refer to the stratigraphic section as ranging from ?Santonian to
Campanian in age ----«- assuming my identification is correct.

It is possible that there is a couple of minor unconformities within the
Upper Cretaceous section (based on variations in the kerogen indices), but I
can't be sure. The changes may only reflect a change in the 1ithology and/or
environment of deposition. Regardless, the Upper Cretaceous in the No, 1 Alpine-
Federal well needs to be examined in greater detail in order to get a better fix
on the time-stratigraphic setting.

Once again, 1 apologize for the delay in getting this data to you. 1
sincerely appreciate your patience and understanding.

Yours Truly

Fé;T W. Schwab

1718 Triway L] Houston, Texas 77043 . (713) 484-8007
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i1 also constrains models for the Cenozoie uplilt of the Pladeau,

( (
TA%E-4 1330 POSTER

Heat Flow and Cenozoic Geogynamics of the Southwestern
Colorado Plateau . C

Paul Morgan  (Department of Geology, Northern Arizona Uni-
versity, Flastaff, AZ, 86011-4099; ph. 520-523-7175; |’ &-mail:
morgan@unkar.glg.nau.edu); John H. Sass; Frederick V. Grubb {U.
S. Geological Survey, 22656° North 'Gemini Drive, - Flagstaff,
AZ, 86001; ph.  520-556-7226 or T7183; e-mail: ' jsass or
fgrubb@iflag2.wr.usgs.gov); Colin F. Williams (U. 8. Geological Sur-
vey, 342 Middlefield Road, Menlo Park, CA 94025; ph. 415-329-4881;

e-mail: colin@hq.wr.usgs.gov)

Early models of uplift and gtability of the Colorado Plateau focussed.on
data suggesting low to moderate heat flow {50-60 mW m-2) in the inte-
rior of the plateau. Many data, however, including two new heit flow
values from deep wells in the south and western plateau indicate a com-
plex thermal regime in the plateau, inconsistent with one-dimensional
or even two-dimensional thermo-mechanical models of plateau geody-
' namics. The two new heat flow values come from a 1373 m deep well
/&%;ﬁ near Alpine, Arizons (33° 54'N, 109°.09'W), and from a 1500 m deep
/ “ well in the Kaibab Uplift, north of the Grand Canyon (37° 67N, 112° o
21'W), which yield best heat flow values of 86 and 49 mWm-2, respec- b
tively. These data confirm that although some shallow heat flow values °
P ‘may reflect a thermal regime modified by groundwater convection {e.g.,
1 the San Francisco volcanic field), other variations in heat flow across the
plateau may have a deeper origin. Of particular interest is the obser- ..
o vation that one of the largest ” nori-volcanic” swells on the plateau, the
[ Kaibab uplift, is characterized by low heat flow in contrast to high heat
flow in the comparable elevation nyolcanic” swell of the Springerville
volcanic field. Thermal and isostatic models that are consistent with | N
these observations and the Mesozoic/Cenozoic geologic and tectonic Ny )
evolution of the southwestern US include gignificant and heterogeneous ‘ | ’ D 0
pre-Neogene tectonic thickening of the Colorado Plateau crust and/or
Neogene volcanic and phase-change thickening of the crust. .

1795 f?t// -/M'ee‘ﬁ‘nj , American 6eopAYra‘ca/ Union ) f)ﬁj":‘-"“F 5/ 7
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United States Department of the Interior

U.S. GEOLOGICAL SURVEY
Geothermal Studies Project
2255 North Gemini Drive
Flagstaff, Arizona 86001
jsasse@flagmail .wr.usgs.gov
February 15, 1996

o
Steven L. Rauzi ) 8725
0il and Gas Program Administrator /A€1A& P
Arizona Geological Survey & T

416 W. Congress, Suite 100 —

Tucson, AZ 85701

Dear Steve:

Thanks for you letter of February 9. Alas, there's no Federal

interest of which I am aware to deepen the Alpine well, even as a
funds match to private or State sources.

That being the case, we'll proceed to plug and abandon the well
gsometime this spring or summer. We've concluded our heat-flow
studies. They were presented as part of a poster at the Fall
American Geophysical Union meeting. The details will be published
as a USGS Open File Report later this year.

As for details of our P&A, Fredd Grubb of our Flagstaff Office will
be in charge of arrangements. Once we have a firm bid, the
procurement will be handled by DOE's Albuquerque office.

Thanks for your help and your interest.

Yours sincerely,

John H. Sass

_ Geophysicist

cc Jim Dieterich
Fredd Grubb
Gladys Hooper
Dale Nations
Dan Sanchez
Bob Tilling
Colin Williams
Jim Witchexr
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State of Arizona

Arizona Geological Survey

416 W. Congress, Suite 100
Tucson, Arizona 85701

{520) 770-3500
Fife Symington " Larry D. Fellows
Governor Director and State Geologist
February 16, 1996

Mr. Karl Schwab "’
2 ,

Geo-Strat, Inc. //'/af/

. e
1718 Triway [} ]
Houston TX 77043 -

Dear Mr. Schwab:

| am again writing to ask about the status of your analysis of the #1
Alpine core that you sampled in July 1895, and which we talked about in
early January of this year. | got the impression from our conversation in
January that you would be sending some text and slides about your analysis
of the Cretaceous strata. Your conclusions are valuable because the Alpine

hole fills a large gap in available data on Cretaceous and Permian strata in
east-central Arizona.

| was hoping to provide the Qil and Gas Commission with a report
about your work in its February 9 meeting. | now hope to provide something
in the Commission’s next meeting on May 17. it would be appropriate to
provide them with something at that time.

in the meantime, however, we continue to look forward to your
analysis, and, as we discussed, are anxious to advertise and offer your
report in our Contributed Report Series.

Sincerely,

S%;&%? // W

Steven L. Rauzi
Qil & Gas Program Administrator

; (e Kand Man | & AR iagaity an phove wag . pachmn,
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‘ F A Xto: Fred Grubb, USGS Fiagstaff _2 pages total
. Fax No. 520-556-7169 o
pheme 556-T18 3 A 577
From: Steve Rauzi, Arizona Geological Survey f//" / -
Phone 520-770-3500, Fax 520-770-3505 -
t . Date: February 16, 1996

Thank you for calling this. morning to discuss the geothermal hole near
Alpine. A copy of our rule on plugging methods and procedures, R12-7-1 27,
is attached. Let me know if | may be of further assistance.

o John Haas's phone number in Phoenix is 602-650-0222.

ﬁ,,)ufe 743 ’1044 Wﬁ// 5j /ﬁl/la{/« of =~ SB.
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Arizona Administrative Cede Title 12, Chapter 7
Oil and Gas Conservation Commission

R12-7-127. Plugging methods and procedures

A. Before abandoning any well, the operator shall submit an application to plug and abandon
to the Commission for approval as required in R12-7-126. All down-hole plugging shall be conducted
through drill pipe or tubing, unless otherwise approved by the Commission.

B. Open hole

1. A cement plug shall be placed to extend at least 50 feet below the bottom, except as
limited by total depth or plugged back total depth, to 50 feet above the top of any zone containing fluid
with a potential to migrate, any zone of lost circulation, and any zone containing potentially valuable
sninerals, including noncommercial hydrocarbons, coal, and oil shale.

2. All freshwater zones shall be plugged with a continuous cement plug which shall extend
from at least 50 feet below to at least 50 feet above the freshwater zone, or a 100-foot plug shall be
centered across the base of the freshwater zone and a 100-foot plug shall be centered across the top of
the freshwater zone,

3. Open hole below the shoe of cemented casing shall be plugged with cement which shall
extend from at least 50 feet below to at least 50 feet above the shoe.

C. Cased hole

1. A cement plug shall be placed opposite all open perforations and extend to a minimum
of 50 feet below, except as limited by total depth or plugged back total depth, to 50 feet above the
perforated interval. In lieu of the cement plug, a bridge plug may be placed within 50 to 100 feet above
the open perforations and followed by at least 50 feet of cement.

2, If any casing is cut and recovered, a cement plug shall be placed to extend at least 50 feet
above and below the stub.

3. No annular space that extends to the surface shall be left open to the dritled hole below.
If this condition exists, 2 minimum of the top 100 feet of each annulus shall be plugged with cement.

D. Plugging mud having the proper weight and consistency to prevent movement of other
fluids into or within the bore hole shall be placed across all intervals not plugged with cement. In the
absence of other information at the time plugging is approved, plugging mud shall be made up with a
minimum of 15 pounds per barrel of sodium bentonite and a nonfermenting polymer, have a minimum
consistency of 9 pounds per gallon, a minimum viscosity of 50 seconds per quart, and mixed with fresh
water.

E. A cement surface plug of at least 50 feet shall be placed in the smallest casing which
extends to the surface. The top of this plug shal! be placed as near the eventual casing cut-off point as
possible.

F. ‘The abandoned well shali be marked by a piece of metal pipe not less than four inches
in diameter securely set in cement and extending at least four feet above the general ground level. The
well location and identity shall be permanently inscribed as required in R12-7-106(A). An abandoned
well location on tilied or otherwise unique land shall be marked in a manner approved by the
Commission.

G. The drill site of an abandoned well shall be restored as nearly as possible to its natural
state, to the satisfaction of the Commission. All pits shall be filled and all equipment and debris shall
be removed from the location.

H. The operator shall notify the Commission at least 48 hours before starting abandonment
operations to allow a representative of the Commission to witness the operations required in this Section.
To ensure the integrity or placement of any plug, the representative may order the plug to be tested.

I. Within 15 days after the plugging of any well, the operator shali file with the Commission
a plugging record setting forth in detail the method used in plugging the well, including the casing record;
the size, kind, and depth of plugs used; and the name and depth interval of each formation containing
fresh water, oil, gas, or geothermal resources.
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. State of Ariz?na
Arizona Geological Survey

416 W. Congress, Suite 100
Tucson, Arizona 85701
(520) 770-3500

Fife Symington
Gavemor

Larry D. Fellows
Director and State Geologist

February 9, 1396

oL
Mr. John H. Sass - /p/j/ib/

U.S. Geologicai Survey
2255 N. Gemini Drive
Flagstaff, AZ 86001

Dear John:

The Qil and Gas Conservation Commission continues to be interested
in the geothermai-observation hole hear Alpine. Dale Nations asked me
about it in today’s meeting of the Commission.

That is why | am writing to ask about the status of your work on this
project. Do you still feei the hole will be deepened to Precambrian rocks?

| want to update the Commission in its May 17 meeting in Phoenix,
and would appreciate any information you would be kind enough to provide,
especially about any published or soon to be published results. Of course,
you are most welcome if you wish to attend the May 17 meeting. | do look
forward to hearing from you soon.

Sincerely, '

Steven L. Rauzi
Qil & Gas Program Administrator
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State of Arizona

Arizona Geological Survey

416 W. Congress, Suite 100
Tucson, Arizona 85701

(520) 770-3500

Fife Symington Larry D. Fellows
Govemor Director and State Geologist

December 21, 1995

Mr. Karl Schwab Sl &/ 5
(Geo-Strat, Inc. et
1718 Triway o

Houston TX 77043

Dear Karl:

Since | have not heard from you since you were in Tucson last
summer, | thought | should write and ask about the status of your analysis
of the #1 Alpine core that we sampled when you were here. We continue to
look forward to the results of your analysis, and, as we discussed, are
anxious to advertise and offer your report to industry and the public in our
Contributed Report Series.

Please let me know if there is any further information we may provide,
and, in the spirit of the season, merry Christmas and happy new year.

Sincerely,

Steven L. Rauzi
Oil & Gas Program Administrator
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SOUTHWEST TECHNOLOGY DEVELOPMENT INSTITUTE é\e)UCo ®

A
Box 30001, Bepartment 350L f ‘2‘
Las Cruces, New Mexico 88003-8001 z m
Telephone: (505) 646-1846 GA A\

Telefax: (505) 646-2960

30 January, 1995

Dr. Larry D. Feliows , g
Director/State Geologist A &7
Arizona Geological Survey ,

845 North Park, Suite 100 /

Tucson, Arizona, 85719

Dear Lamry:

| am pleased to send a complete photographic record of the core from the Alpine
1/Federal borehole to the Arizona Geological Survey for archiving and future
study. Included with the slides is a listing of footage's for each photograph and a
jogging guide which contains an explanation of the markings on the core.

n\}

As you are aware, the Aipine project, as negotiated by the State of Arizona and
Tonto Drilling, did not provide for the core photography. The color slides that 'm
sending are through the courtesy of New Mexico State University. You are free
to make reproduction of the slides and to redistribute to researchers.

| wish you and the Arizona Geological Survey continued success. Also, | send :
my condolences on ihe recent death of Wes Peirce. res

James C. Witcher
Geologist

cc Rudi Schoenmackers, Director SWTDI/NMSU R
Danny Sanchez, U. S. DOE/Albuquerque S & P
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State of Arizona
Arizona Geological Survey
845 North Park Avenue, #100
Tueson, Arizona 85719
(602) 882-4795
Fife Symington Larry D. Fellows
Governor Director and State Geologist
f January 19, 1995
Daniel M. Jarvie, President
Humble Geochemical Services
P. O. Box 789
Humble, Texas 77347
Dear Dan:
This will acknowledge receipt of your final geochemical report on the 1 Alpine- .
Federal hole in east-central Arizona. As noted in my letter of October 18, 1994, the T
Arizona Geological Survey will make this report available in its "Contributed Report”
series.
I also wish to thank you, on behalf of the Commission and the Survey, for
; taking the time and effort necessary for putting together such a fine report.
L | Sincerely,
J,“' Steven L. Rauzi 3 B
I Qil & Gas Program Administrator T
e ‘. o
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Hu. .ble Geochemical Servi( ‘s

Division of Humble Instruments & Services, Inc.

P.O. Box 789 » Humble, Texas 77347
218 Higgins Street » Humble, Texas 77338

TELEFPHONE: (713} 540-6050 FACSIMILE: (713) 540-2864

Geochemical Services for Exploration, Development and Production

January 11, 1995

Steven L. Rauzi

Arizona Geological Survey
845 North Park

Suite #100

Tucson, AZ 85719

Dear Dr. Rauzi:

Enclosed is an unbound original and a bound copy of the report I have written on the 1-Alpine
Federal well. We completed additional analyses and merged these results into a final
interpretive report. I realize the GC iraces take up considerable space and they could be reduced
to four or perhaps even 8 per page. We can import the plot files from these GC runs into a
word processor but it does reduce the resolution of the output. In any case they are submitied as
is to save any further delays in sending you the report.

We provided both color and black/white kerogen typing plots so if you need to make additional
copies the B/W are better.

I hope you find the report uscful and please contact me if you have any questions.

I appreciate your patience in delivery of this report, and hope we have some additional
cooperative efforts in the future. Also, thanks for you letter during the floods here last fall.
Even though we were not directly affected by it, I appreciaied your concern.

P .
*,
., ;

Best regards and best wishes for 1995!

Sincerely, - L

et Ao tee b A b e o b b 5

Daniel M. Jarvie

DMl/cb
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State of Arizona

Arizona Geological Survey

245 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795

Larry D. Fellows
Director and State Geologist

October 18, 1994

Daniel M. Jarvie, President
Humble Geochemical Services
P. O. Box 789

Humble, Texas 77347

Dear Dr. Jarvie:

Since it has been several months since we have discussed your analysis of the
core from the 1 Alpine Federal well in east-central Arizona, I thought 1 should write
and ask about the status of your final report. The Arizona Geological Survey has a
vcontributed report series” and we would like to advertise and offer your final report

to the public in this series. We would, of course, refer any specific geochemical
inquires to you.

Along these lines and as a result of contacts made at the annual A.L.P.G.
meeting in Flagstaff last week, I am sending a copy of your preliminary report to
Thomas Kenneth (T.K.) Reeves, Jr., BDM Oklahoma. They are examining the oil
and gas potential in the Black Mesa basin in particular and northeastern and east-
central Arizona in general for the U.S. Department of Energy and in discussing the 1
Alpine hole expressed an interest in the geochemical work that you have done.

1 do look forward to hearing from you at your earliest convenience.

Sincerely,

-

o /,’:c?/’.// -

Steven L. Rauzi
Qil & Gas Program Administrator
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State of Arizona

Arizona Geological Survey

845 Notth Park Avenue, #100
Tucson, Arizona 85719
(602) 8824795

July 18, 1994 Larey D. Fellows

Director and State Geologist

Mr. Larry Pisto

Manager, Core Division

Tonto Drilling Services, Inc.

P. O. Box 25128

Salt Lake City, Utah 84120-0128

Re: Tonto Drilling Services, Inc. Alpine #1, State Permit No. 878
Performance Bond No. 115574

The Insurance Company of the State of Pennsylvania

Dear Mr. Pisto:

Our records indicate that Tonto Drilling Services has submitted all of the forms
and information on the referenced well that are required by this office and that the
U.S. Geological Survey has assumed responsibility for the well including its final
plugging and abandonment.

As a result, this letter will serve as the written permission of the Qil and Gas
Conservation Commission of the State of Arizona to cancel the referenced bond.

Sincerely,

S (R D

Steven L. Rauzi
Oil & Gas Program Administrator

Enclosure

]




b
S
.\
Ers
* »
I
EPET )
' —— _ - SN e e e
N -,
O C

P.O. Box 25128

[ O N I O 2200 South 4000 West
(.3 Salt Lake City, Utah 84120-0128

DRILLING SERVICES, INC. Telephone: {801) 974-0545 Fax: (B01) 973-29M

July 13, 1994

Mr. Steve Rauzi

Arizona Dept. of Oil and Gas
Arizona Geological Survey

845 North Park Avenue, Suite 100
Tucson, Arizona 85719

i
Ty
B
F
3
2
h
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£

Dear Mr. Rauzi:

As our contract is now completed, we request that you return the originai bond to us so that we can
cancel with our bonding company.

NG D b e

Thank you for your assistance.

e -
RO e A i

Regards,

TONT LING SERVICES, INC.

C 1 Latry Pist
: Manager, Core Division

A B RRRR,

A Division of Dynatec Infernational Limited




State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795

July 12, 1994 Lasty D. Fellows

Director and State Geologist

John H. Sass

U.S. Geological Survey
22535 North Gemini Drive
Flagstalf, Arizona 86001

Dear John:

Information on the Shields well that we talked about this afternoon is in the
public domain. I will telecopy the completion report for this well to you after I write

this note. Formation tops and general lithology as reported by the operator are on the
form.

With respect to the Alpine geothermal well, several individuals and companies
interested in the oil shows in this well have made inquiries with this office as to the
current status of the well. Its too bad a sample cannot be easily collected from the top
of the fluid column behind the drill rod. In light of the bleeding oil in the core at

about 4,025 feet, there may very well be a film of live oil at the top of that fluid
column.

Also with respect to the Alpine hole, a copy of my recent open-file report on
the oil shows in the hole, a copy of the preliminary geochemical report on the core

from that hole, and several photographs of the bleeding oil at about 4,025 feet are
enclosed.

Do not hesitate to contact us if we can be of any assistance as your project on
the geothermal hole near Alpine progresses.

Sincerely,
<

Steven L. Rauzi
Oil & Gas Program Administrator

Enclosure

FR
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Department of Commerce Governor of Arizona

Sara Goerlzen
Director

June 22, 1994

Mr. Nyles D. Lackey, Program Manager
United States Department of Energy
Albuquerque Field Operations Office
P.O. Box 5400

Albuquerque, NM 87185

SUBJECT: TWO COPIES OF THE FINAL REPORT FOR THE ALPINE-
SPRINGERVILLE GEOTHERMAL GRANT NO. DE-FG04-91AL73394

Dear Nyies:

The Arizona Geothermal Project is now completed and the Final Report of the field
work has been reviewed by the Arizona Geological Survey and the Arizona Department
of Commerce and accepted. Therefore, the Department of Commerce's Energy Office
is hereby submitting to DOE two copies of the Final Report for your records.

in addition, the Energy Office and the Arizona Qil and Gas Conservation Commission
have agreed to allow the USGS to assume responsibility for the Alpine 1/Federal
borehole and for the USGS to operate it as an observation well.

With this, the Arizona Department of Commerce considers all work covered under e
GRANT NO. DE-FG04-91A1.73394 to be now completed. "

The Arizona Department of Commerce is proud to be a part of this geothermal project
for DOE and the State-of-Arizona and we can ali be proud of the excellent work Jim

Witcher, the Chief Geologist for the project, and Dr. John Sass of the USGS have
done.

Energy Office JUN 27 1994 g
C: Pam Paschal, Contracts Manager ' ; _ S0

¥7 &

3800 North Central Avenue, Suite 1500, Phoenix, Arizona 85012, {602) 280-1300, TDD: {602) 280-1301, Fax: (602) 280-1305
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795

AT A

Larry D, Fellows
Director and State Geologist
June 7, 1994

Mr. Carl Livingston, Chairman
Catron County Commission
! ) P. O. Box 507

_ Reserve, New Mexico 87830

o Dear Chairman Livingston:

I read your good letter in the June 1994 issue of Governing magazine. Even
though I do not recall reading the article to which your letter referred, 1 agree with the
points your letter raised and clarified.

The main reason I am writing, however, is to send a gratis copy of our Open- . f
File Report 94-1, Implications of Live Oil Shows in Eastern Arizona Geothermal Test |
and an article on the geothermal test from the January 3, 1994, issue of Oil & Gas
Journal. Since the geothermal test has implications for western Catron County, as

well as eastern Arizona, 1 was prompted to bring this information to your attention o
after reading your letter. "

By the way, I drove to Reserve to have dinner one evening when I was in
Alpine last summer to witness certain operations on the Alpine hole. Let me take this L
- opportunity to say that I had a very good Mexican meal at the restaurant on the main b S |
. corner as one comes into Reserve from the west. P '

P Sincerely,

Steven L. Rauzi . e L
Oil & Gas Program Administrator L :" B o

Enclosures




State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795

Laryy D. Fellgws
May 27. 1994 Director and State Geologist

Daniel M. Jarvie, President
Humble Geochemical Services
P. O. Box 789

Humble, Texas 77347

Dear Dr. Jarvie:

As a follow-up to my telephone call awhile back, I have enclosed three articles that discuss
the igneous reservoir rock at the Dineh-bi-Keyah oil field. As I noted in my phone call, because of
productior from igneous rocks at Dineh-bi-Keyah, I am intrigued with the igneous rocks in close
proximity to high TOC and early to mid oil window source rocks in the 1 Alpine-Federal hole.
That’s why I was wondering if it was possible to determine the relative contribution of volcanism to
the maturity level of the potential source rocks in the Alpine hole and if it was possible to even
determine this from the information we currently have at hand.

The enclosed articles include (1) Pohlmann, 1967, (2) McKenny and Masters, 1968, and (3)
Reynolds, 1986 (see enclosed list of selected Dineh-bi-Keyah articles). Please note pages 64-67 in

Pohlmann and pages 2050-2051 in McKenny and Masters, McKenny and Masters, 1970, add
nothing new to their discussion of 1968.

I believe your preliminary geochemical report confirms the presence of hydrocarbon source
rocks in the Alpine hole. It records several albeit thin zones with significantly high amounts of
total organic carbon. In additior, Permian rocks in the early to mid oil window in the Alpine hole
further confirms that the volcanism in east-central Arizona and west-central New Mexico has not
been detrimental to the source-rock potential of these units. 1 do not, however, believe that igneous
reservoir rocks are a requirement to commercial accumulations of il or gas in this region but I do
believe that commercial accumulations of oil and gas, including accumulations similar to Dineh-bi-
Keyah, could very well still be sleeping in this region.

Sincerely,

S Ao

Steven L. Rauzi
Oil & Gas Program Administrator

Enclosures

e anT
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State of Arizona

Arizona Geological Survey
845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795

it oD R Lirbibt

Larry D. Fellows
May 25, 1994 Director end Stats Geologist

Mr. Roger P. Slayton, President |
Mountain States Petroleum Corp. :
P. O. Box 1936

Roswell, New Mexico 88201

Dear Mr. Slayton:

I recently received word that Mountain States Petroleum Corporation has purchased
Kerr McGee's interest in the Dineh-bi-Keyah Field on the Navajo Nation of northeastern

Arizona. On behalf of the Oil and Gas Conservation Commission of the State of Arizona

let me take this opportunity to welcome you to the State of Arizona. We truly hope that
your operations in Arizona are profitable.

g“‘s
Since you have bought Dineh-bi-Keyah Field, a unique field that has produced over
17.5 million barrels of oil from an igneous reservoir rock, I am taking the liberty of
enclosing an article on an interesting geothermal test from the January 3, 1994, issue of Oil
& Gas Journal, a Preliminary Geochemical Report on that well, and a flyer on Open-File
Report 94-1, Implications of Live Oil Shows in Eastern Arizona Geothermal Test. Just for

good measure, I have also enclosed a few photographs of the bleeding oil show (indicating
rock is tight, a source not reservoir rock) at about 4,028 feet in the Alpine hole.

In my opinion, the geochemical analysis confirms the presence of hydrocarbon source
- rocks as postulated in the OGJ article. It records several albeit thin zones with significantly
high amounts of total organic carbon. In addition, Permian rocks in the early to mid oil
window in the Alpine hole further confirms that the volcanism in east-central Arizona and |-
west-central New Mexico has not been detrimental to the source-rock potential of these units. : e
Doesn’t it seem likely, therefore, that commercial accumulations of oil and gas, including . ’
accumulations similar to Dineh-bi-Keyah, could very well be sleeping in this region?

' ' Sincerely, /ﬁ ) l. P . f
- 5 p6- { S M -
vy QW%ZKDW"‘% /}/Wé}’w/&? ,«g”r'w ,v“'- :
' Steven L. Rauzi M A

: f u | G
N M’ - . -
‘\_J ~ Oil & Gas Program Administrator Cg - ,W"”::/,M a = ?& - o

Enclosures
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795

Larzy D. Fellows
May 23. 1994 Director and State Geologist

Dr. Steven M. Cather

New Mexico Bureau of Mines and Mineral Resources
Campus Station

Socorro, New Mexico 87801

Dear Dr. Cather:

T am writing to inquire if you plan to determine the absolute age dates for the
volcanic rocks in the Tertiary units in the recently drilled 1 Alpine-Federal hole in :
east-central Arizona. Please note that the Arizona Geological Survey is interested in
the dates you may obtain on these rocks and, of course, in any publications including
the results of your studies of the Tertiary rocks in the Alpine hole.

The 1 Alpine-Federal hole also penetrated dark-colored volcanic rocks in the
Permian units at depths of about 3,640, 4,260, and 4,455 feet. Do you think these
volcanic rocks are related time-wise to the volcanic rocks in the Tertiary units? If you
feel that a determination of the absolute age dates for the volcanic rocks in the
Permian units would be useful to your studies, and if you are interested in obtaining

these dates, please let me know. I would be more than happy to collect and forward
samples of these volcanic units to you.

Also enclosed for your information is a copy of a preliminary report on a
geochemical analysis of the 1 Alpine-Federal hole. Samples for this analysis were

collected every 50 feet through the Tertiary units and every 20 to 10 feet through the
Cretaceous and Permian units.

Sincerely,

S Feven (. '@"’*’?” e
Steven L. Rauzi ':' D g
Oil & Gas Program Administrator : : ,

Enclosure




State of Arizona

Arizona Geological Survey
845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 8824795

Larry D. Fellows
Director and Stats Geologist

May 23, 1994

Mr. Frank Mancini

Arizona Department of Commerce
3300 North Central Ave., Suite 1200
Phoenix, Arizona 85012

Dear Frank:

A complete copy of Humble Geochemical Services’ Preliminary Report on
Geochemical Analysis for the 1 Alpine-Federal well is enclosed. As you can see from the
cover letter accompanying this preliminary report, additional analyses on the well are

forthcoming as is a final report, a copy of which will be forwarded to the Department of
Commerce.

As I mentioned on the phone this morning, and in a recent meeting of the Oil and
Gas Conservation Commission, Humble Geochemical Services provided these analyses at
no cost to the State. I have, therefore, sent a copy of the two page discussion, of the organic
facies plot, and the kerogen type and maturity piot to each of the individuals and companies
that purchased a copy of our recent open-file report 94-1 on the implications of oil shows in
the Alpine hole with instructions to contact Humble Geochemical Services directly with any
questions or comments on the preliminary geochemical report.

By sending this report out, I not only confirm the conclusions on oil potential drawn
in our recent open-file report with a geochemical analysis, I alert those who bought our
recent open-file report that Humble Geochemical Services has done this work and that a final
report is forthcoming. This increases Humble Geochemical Services’ name recognition and

it may help Humble Geochemical Services derive some economic benefit after providing this
service at no cost to the State.

Sincerely,

SHAwe

Steven L. Rauzi
Oil & Gas Program Administrator

Enclosure
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 8824795

| Fife Symington Larry D, Fellows
| Governor Director and State Geologist

May 16, 1994

: Daniei M. Jarvie, President

! Humble Geochemical Services
; P. O. Box 789

Humble, Texas 77347

Dear Dr. Jarvie:

This will acknowledge receipt of your preliminary report on the Alpine hole.
Thank you! T have sent a copy of the two-page discussion, organic facies plot, and !
the kerogen type and maturity plot to each of the Commissioners. If I am not mis- _
interpreting the data, it seems that they may rest assured on the basis of your |
preliminary report that the 1 Alpine-Federal does indeed contain potential hydrocarbon
source rocks. We truly look forward to your final report.

Several individuals including independent operators, consulting geologists, and e
retired medical doctors have called to get information on this hole. Merrion Oil and '

Gas Company, Farmington; Quest Petroleun Corp., Reno; and Paarup Oil Ltd,
Calgary, have also called expressing interest in this hole.

7 ..% Sincerely,

Steven L.. Rauzi
Oil & Gas Program Administrator
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Hc.(;;ble Geochemical Servi@s

Division of Humble Instruments & Services, Inc.

P.O. Box 789 + Humbls, Texas 77347
218 Higgins Street - Humble, Texas 77338

TELEPHONE: (713) 540-6050 FACSIMILE: (713) 540-2864

Geochemical Services for Exploration, Development and Production

May 11, 1994

Steven L. Ranz

Arizona Geological Survey
845 N. Park Avenue #100
Tucson, AZ 85719

Ref: #1 Alpine-Federal

Dear Dr. Rauzi:

Enclosed is a preliminary report for the 143 samples from the #1 Alpine-Federal well sent to us
for TOC and Rock-Eval analyses. We will be completing additional analyses (vitrinite

reflectance and thermal extraction/gas chromatography) in the future. At the completion of this
work, I will write a final report.

Please call if you have any questions or if we can be of further assistance.

Sincerely,

Daniel M. Jarvie

DMJ/cb
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To: Oil and Gas Conservation Commission
c/0 0il and Gas Program Administrator
Arizona Geological Survey
845 North Park Avenus, suite 100
Tucson, Arizona B5719

This is to advise you that the Geothermal Studies Project ¢of the
U.S. Geological Survey will accept the abandoned geothermal
exploration well, known as the Alpine #1 Federal, located on tha Nw
1/4 of the SW 1/4 of Section 23, Township 6N, Range 30E, County of

Apache, Arizona, as an observation well to be used for scientific
purposes.

Further, the Geothermal Studies Project of the U.S. Geological
Survey will accept full responsibility for the proper mainteénance
and use of the above well, including its final plugging, in full

compliance with the Rules adopted by the 0il and Gas Conservation
Commission,

1 further understand that the Gecthermal Studies Project of the
U.S. Geological Survey is responsible for compliance with the
provisions of the State Water Code, Chapter 1, Title 45, Arizona
Revised Statues and with any applicable requirements of the U.S.

Geological Survey, Bureau of Land Management and U.S. Forest
Service.

Signature
Address

Co
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State of Arizona

Arizona Geological Survey
845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795

Larry D. Fellows
Director and State Geologist

April 26, 1994

Mr. Daniel M. Jarvie, President
Humble Geochemical Services
P. O. Box 789

Humble, Texas 77347

Dear Dan:

Just a note expressing the Oil and Gas Conservation Commission’s continued
interest in your geochemical analysis of the 1 Alpine-Federal in eastern Arizona.
Have you reached any conclusions about organic richness, petroleum potential,
thermal maturity, and kerogen type? Any opinions on the relative contribution of
volcanism to the thermal maturity? The contractor’s final geothermal assessment and
report should be ready in about a month. If this would be of any vaiue to you, please
let me know and I’ll see about getting you a copy.

The photographs of the oil stains at about 4,028 feet and the vug at about 4,385

feet are enclosed for your information. The close-up photograph at about 4,028 feet is
rotated about 1/3 three times.

Again, the Commission appreciates your interest in this well and looks forward
to the results of your analysis. Please let me know if I may be of any assistance.

Sincerely,

SHere

Steven L. Rauzi
Oil & Gas Program Administrator

Enclosures: Selected photographs of 1 Alpine-Federal core.
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GEOLOGICAL SURVEY

Office of Earthquakes, Volcanoes, and Engineering
Drilling Project
Mail Stop 923
345 Middlefield Road
Menlo Park, CA 94025

April 21, 1994

. 514; &7y
Dr. J. Haenichen AT : —
Director, Energy Office CONQEr ! 7= ™ RgiOM
Arizona Department of Commerce _
3800 North Central, Suite 1200 APR 2 1994

Phoenix, AZ 85012
Dezar Dr. Haenichen:

The Geothermal Studies Project of the U.S. Geological Survey in
conjunction with the U.S. Department of Energy would like to
arrange for the orderly transfer of the ownership of the geothermal
test well known as Alpine #1 Federal (AZ State Permit #878) located
in the NW quarter of the SW gquarter of section 23, Township 6
North, Range 30 East, Apache County, Arizona, from Tonto Drilling
Services, Inc., Salt Lake City, Utah, to the U.S. Geological Survey
in order to continue the scientific studies currently under way and
to also use this opportunity to solicit additional funding for
deepening the hole to basement.

A letter from Mr. John E. Mock, Director of the Department of
Energy’s Geothermal Division, is on file with the Arizona 0il and
Gas Commission stating that funds will be available to the U.S.
Geological Survey’s Geothermal Studies Project for plugging and
abandoning the well in accordance with the regulations set forth by
the Arizona 0il and Gas Commission.

The U.S. Department of Agriculture, Forest Service, has issued a
Memorandum of Understanding between the U.S. Geological Survey and
the U.S. Forest Service which transfers the surface access and site
cleanup requirement of Alpine #1 Federal from Tonto Drilling
Services, Inc., to the U.S. Geological Survey. Additionally, the
U.S. Geological Survey has a pending regquest with the Arizona 0il
and Gas Conservation Commission asking for an orderly transfer of
the drilling permit from Tonto Drilling Services, Inc., to the U.S.
Geological Survey.

The U.S. Gealogical Survey appreciates your interest in preserving
this hole for additional scientific endeavors during the next two

| -
United States Department of the Interior R o—
. . ]
]
]
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or three years and looks forward to continued cooperative efforts

on future wells of interest.

cc:

J. H. 5ass
Steve Rauzi
F. Mancini

Singgrely,

;;\g CN ™
e P

P

fote 527

Thomas H. Moses, JrS:;
Engineer

conaERY £ egion
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State of Arizona
Arizona Geological Survey
845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795
Larry D. Fellows
Director and State Geologist
March 30, 1994
Mr. John Somers II, President
High Plains Petroleum Corporation
S 3860 Carlock Dr.
Boulder, CO 80303
é Dear John:
A copy of the Spring 1994 Arizona Geology and extra prints of the vugs in the
Fort Apache Limestone in the 1 Alpine-Federal are enclosed. The photographs
include two close-up prints of the vugs with accompanying scale and two prints
showing the general appearance of the Fort Apache Limestone (basal Corduroy
Formaticn of Permian Supai Group) from 4,380 to 4,388 feet.
T A good summary of the stratigraphy in the 1 Alpine-Federal is available in my
) open-file report 94-1 Implications of Live Oil Shows in eastern Arizona Geothermal
B Test. This is the last item listed on the enclosed list of available oil and gas related
: publications of the survey.
™y
P J Sincerely,
i Steven L. Rauzi
b Oil & Gas Program Administrator
3 3

Enclosures




State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
{602) 8824795
Larry D. Fellows
Di d logi
MaICh 18, 1994 irector and State Geologist

: Mr. Harris Crosby
{ 1216 South Doran Street
Mesa, Arizona 85204

Dear Mr. Crosby:

A copy of my article on the 1 Alpine-Federal hole in the January 4, 1994, issue
of Qil and Gas Journal is enclosed. This article and my recent open-file report,
Implications of live oil shows in eastern Arizona geothermal test, are based on my own

examination of the core from the 1 Alpine-Federal hole. . have also enclosed a list of
oil and gas publications.

g

As you can see from the article, I did not concentrate on stratigraphy or
structure but rather focused on the oil shows in Permian rocks and their implications
to the hydrocarbon potential of eastern Arizona and western New Mexico. I did not i
consider geothermal because that will be the focus of Sou \west Technology " N
Development Institute’s report to the Arizona Department of Commerce. The Arizona

Geological Survey plans to make this report available after it has been approved by
the Department of Commerce.

Let me know if I may be of additional assistance.

T

Sincerely, o S

—
e
\ h

ST el AT AR B

S Steven L. Rauzi o - * o
S Oil and Gas Program Administrator Lo S ﬂ oD

\\ Enclosures
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State of Arizona
Arizona Geological Survey
845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795
Larry D. Fellows
Director and State Geologist
March 18, 1994
Mr. Ron Broadhead
Senior Petroleum Geologist
o New Mexico Bureau of Mines and Mineral Resources
o Socorro, New Mexico 87801
Dear Ron:
I am enclosing a gratis copy of my recently finished open-file report on the 1
Alpine-Federal hole in eastern Arizona and a copy of my article in the January 4,
1994, issue of Oil and Gas Journal. 1 also offer a belated thi.nk you for providing :
completion data for some of the wells in Catron County.
Please feel free to comment on the open-file report. As you can see, I did not
concentrate on stratigraphy or structure but rather focused on the il shows in Permian -
carbonate units and their implications to the hydrocarbon potential of eastern Arizona T
and western New Mexico. V
If you are ever in Tucson, please stop by and take a look at these shows. They
o are pretty, especially considering they exist below such extensive volcanism at the
. h’\ : surface.
. Sincerely,
[ L
3 - e
a1 e 7T e -

Steven L. Rauzi e
Oil & Gas Program Administrator .

. D 0
Enclosures L o _
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GEOLOGICAL SURVEY i
Office of Earthquakes, Volcanoes, and Engineering -
Drilling Project

Mail Stop 923
345 Middlefield Road
Menlo Park, CA 94025-3591

March 16, 1954

Mr. Steven L. Rauzi a‘znm\""ﬁo
Qil and Gas Conservation Commission CONGERY T
Arizona Geological Survey WIR 17 1904

845 North Park Ave., Suite 100
Tucson, AZ 85719

Dear Mr. Rauzi:

After considering the request from the legal staff for the Arizona Oil and Gas Conservation
Commission as outlined in your phone call of March 11, I don’t think it will be possible to
provide the assurances the staff feels are necessary. The problem lies in the nature of the
Federal Government which 1 suspect is similar to that of the State of Arizona.” In the Federal
Government, only the legislative body can authorize the expenditure of funds and only for the
current fiscal year. Thus an entity like the Department of Energy can spend and obligate funds
budgeted during the fiscal year, but at the end of the year (September 30), any remaining funds
have to be returned to the U.S. Treasury. Under special circumstances, funding can be carried
over to the next fiscal year; however, this is not applicable in this instance, as we do not know

in which fiscal years the studies, possible deepening, and eventual abandonment will be
completed.

Joha E. Mock, the Directos of the Geothermal Division of the Department of Energy’s Office
of Renewable Energy Conversion, Energy Efficiency and Renewable Energy, has the authority,
as has any program administrator in the Federal Government, to obligate expenditures in
accordance with the tules and regulations of his agency. Accordingly, he can approve funding
for various programs, adjust budgets as necessary, and provide for contingency expenditures
when required. The program that provided the bulk of the funds used to drill the Alpine #1
Federal hole was authorized by Congress, approved by DOE, and obligated by Dr. Mock. 1
doubt that Mock’s superiors provided any assurances to the Arizona Depariment of Commerce
manifesting Mock with the authority to provide the funds for the Alpine Project. Dr. Mock’s

offer was made in good faith, and previous commitments similar to this have always been
honored in the past.

The U.S. Geological Survey has, as previously stated, "taken over” numerous wells throughout
the United States and its territories including several wells drilled under the NURE program in

s’#
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Arizona. Some wells are on private property while others are Federally owned. In all cases
where the Geothermal Studies Project of the USGS has an agreement with either the Federal
and/or applicable State agency, we have fulfilled that obligation to the letter and the spirit of the
law. We value our reputation and have no intention of operating in any fashion that would
change the respect gained through years of hard work and fulfilled promises to the oil and gas
industry, the regulatory agencies, both State and Federal, and the scientific community. In this
instance, we will do no less, and Dr. Mock’s letter of January 31, 1994, indicating support for
our continued studies and funding for completion of the Alpine #1 Federal is merely additional
assurance of our intentions to operate by the rules. We also have a Memorandum of
Understanding with the USFS in which we have agreed fo "abide by the well completion
stipulations as required by the Bureau of Land Management and the State of Arizona."

As far back as 1991, the Geothermal Studies Project has been involved in the Alpine-
Springerville Geothermal Project, including an invitation on April 14, 1993, from the Director
of the Energy Office of the Arizona Department of Commerce, Dr. J. Haenichen, "to participate
in the scientific studies.” Taking over the well with its associated obligations is a continuation
of our effort to provide the scientific collaboration that the State requested. I suppose it’s a sign
of the times, or perhaps we have all become so distrusting, that it is not possible to accept
written or verbal assurances, a sad state of affairs. Although this letter may not satisfy the Oil
and Gas Conservation Commission’s legal staff, hopefully we can move on to completion of the
agreement allowing the Geothermal Studies Project to continue its studies with eventual
deepening and/or plugging of the well. If weasa Federal agency are to continue to collaborate
on this and future drilling projects with the State of Arizona, especially where we have been
asked to participate, a certain degree of frust must evolve, as has been the case with other states
and has been the prior case with the State of Arizona.

e e D e et e Aaee cend T ee e T e bt T T

Sincerely,

C%jgﬂ_{;\,\ﬂ%

: Thomas H. Moses Jr.
g Engineer

o “‘!g

S cc:  John E. Mock

e Dale Nations
: Larry Fellows




State of Arizona

Arizona Geological Survey
845 Nonth Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795

A S D

Larry D. Fellows
Director and State Geologist

March 14, 1994

Mr. John 3edell

Forest Supervisor
Apache National Forest
P. O. Box 640
Springerville, AZ 85938

Dear Mr. Bedell:

Please accept the enclosed gratis copy of Open-File Report 94-1, Implications of Live .
Oil Shows ‘n Eastern Arizona Geothermal Test. This report is based on data from the
recently drilled 1 Alpine-Federal, which indicates hydrocarbon potential beneath volcanic
rocks in eastern Arizona. ;

Please feel free to contact me if you or any member of your staff have any questions
about the report.

Sincerely,

— » T

£ Steven L. Rauzi , b
Oil & Gas Program Administrator SR

Enclosure
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State of Arizona

Arizona Geological Survey
845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795

Larry D. Fellows
Director ard State Geclogist

March 4, 1994

Mr. Daniel M. Jarvie
Humble Geochemical Services
P. O. Box 789

Humble, Texas 77347
Dear Dan:

I have finally completed sampling the core from the 1 Alpine-Federal
geothermal test in eastern Arizona. I took a sample rbout every 50 feet or so through
the Tertiary (surface to 3,260 feet) and about every 1J feet or so through the
Cretaceous, San Andres Limestone, and parts of the Supai Group. Samples depths are
recorded on the enclosed list. The samples themselves are being shipped separately.

Y

The strongest shows of oil occur in and above the Fort Apache unit of the _
Supai Group as described in the enclosed draft of my open-file report. I referred to s
Humble Geochemical Services preparing a "geochem cal log and report” on page 2 of ' -
the draft copy. Is my description of your report as a "geochemical log and report”
accurate? Plates for the report are still in drafting.

We look forward to the results of your analysis. Please let me know if I may
be of further assistance.

Sincerely, R . :
5/72("5 | e

o Steven L. Rauzi ' ’ o
- @ Oil & Gas Program Administrator A i D O

\_‘ Enclosure
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 FEB—17—-9<4 THU 14:5S9 AZ STATE PROCUREMENT F.@z=2
. - i\‘ i :
FIFZ SYMINGTON : o ELLXOTT HiBBS
GOVERHOR DRECTOR
ARIZDNA DEPARTMENT OF ADMINISTRATION
STATE PROCUREMENT OFFICE
Exvoutive Tower, SBukts 104, 1700 Wast Washington, Phownhy, Arizona BSDO7

{6x2 Ha2-6611 | M <75
CERTIPIED MAIL e A
RETURN R [o) (P_363 450 18%) [F i

ECELPT REQUESTED (P2 . CDNSER\!;?\T'.D?} vf;{}?-!\sLﬁ!SSiGN

February 17, 1994 FEB 27 1394 :

Larry Pisto, Manager

TONTO DRILLING SRRVICES, INC,
P. O, Box 25128

2200 South 4000 West ¥
salt Lake ¢ity, Utan, 84120

RE; Contract No. 2A3-0041~001 (Alpine/eEpringerville Geothermal
Project)

Dear Mx,. Pistor

The following represents the State of Arizona's position on certain
contractual obligations under the above referenced contract number
and the Department of Commaxrce, Energy Office (DCEO) concern about
your firm Iulfilling subject mandated reguirements.

This office iz by way of this formal notice, issulng an official
oy cure date for initiation of imnmediate corrective action.
A Therafore, upon receipt of this letter, you are hereby notified
that your organization has ten (10) calendar days to xespond in
writing to this offica outlining your plan of action to ensure that
the remainder of the contract period will be accomplished as
contractually recquired. In addition, you must present a
comprehensive explanation of why your organigation has apparently
failed to provide the drilling raw data under your existing
geothermal program (i.e., preliminary assessment of findings during
drilling operations)., The contract, specifically Page 9, Paragraph
4 and associated sub-paragraphs outline the required tasks.

il

£ SBeveral additional key issues that should also be addressed are as ; : ; i o
: follows: ;
N * Sub-cgontractor has been fostering the concept of taking

the site authorization from the State of Arizona and
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Larry Pisto, Manager

TONTO DRILLING SERVICES, INC.
February 17, 1994

Page 2 of 3

| transferring such authority to either the United States
| Geological Survey or other interested parties. The
subcontractor must understand and agree that he is not
authorized nor permitted to address any issues pertaining
to the sites actual findings of the drilling nor te
introduce other concepts that are contrary to the State
of Arigona's direction pursuant to the contract. For the

record, no inforwation can be released without the prior
written approval of tha State.

& The hele has not yet been plugged and abandoned in
accordance with the drilling permit and pursuant to the
terms of the centract.

* Site location was discussed several times and was asked
for in the Best and Final Offer and was incorporated into
the contract award. It was agreed to by both parties i
that a site within the Springerville-Alpina geothermal
anomaly would satisfy the State's requirements. The
actual site chosen was the United States Forestry Sexvice
location at Alpine and tachnically Xknown as Alpine
#1/Federal Bore Hole (State Parmit #878). This azea is

shown on the Geothermal Resources of Arizona Map dated
18B2.

* Page 11, Paragraph 6.2 of the c¢ontract states: "The

contractor shall provide an acceptable Final Geothermal

Report to the State Agency. The report shall contain all

pertinent information, data, data evaluations,

_ projections, conclusions, and recommendations gathered or

o prepared by the contractor during the course of the
4 project.® Will this report be forthcoming?

. w Page 11, Paragraph &.3 states: The contractor shall i
furnish the State Agency with five (5) copies of the
final approved report. In addition to the final report,
the contractor must submit a f£inal business report :
: detailing all expenses incurred, payments nade, and . ' ’ s
o balances due. Will this regquirement be completed and ; *
o submitted with the overall final report?
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Larry Pisto, Manager

TONTO DRILLING SERVICES, IRC.
February 17, 1994

Page 3 of 3

* Involces totalling approximately $171,000.00 are being
withheld until delivery of £inal report has been received
and accepted and the hole has been plugged and abandconed,

* No authority has been granted to any agency the right to
cause your company to be released from your contractual
ohligationsz. This office has by way of this
correspondence put the surety company on notice that no
such authorization will be forthcoming to terminate or
tance)l the performance bond cuxrently in effect. Your
company is b&5till legally responaible to retain such
coverage until all mandates of the contract have been
Batisfimi-

Should you fail to respond to this request, your orxganiszation could _
be held in nreach of contract with the State of Ariszona, and th
appropriate action will be initiated. '

I urge you to consider the seriocusness of our concerns and that all
necessary steps on your part are taken to ensure, by return mall,
that the utwost priority and attention are given to the contract
t is currvently in force. '

Respectfull ™ --
"- 2
k Ob stephensong JI alp / C » P_ 1. [

| dministrator, Professionpl Sexrvices

Qg RES /vt

cs Margaret E. MaConn

. Administrator, sSPO
Frank Mancini, as

t of Commerce, Enexrgy Office

. Bob Dyson, Unlited States Forest Servieces/Alpine Region
3 Nyles Lackey, P.E,, Project Officer, U S Dept 0f Energy
) Az o0il & Gas Commission
q Steven Rauzi, Arizona Geological Suxrvey

' File (Contract A3-0041-001)
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GEOLOGICAL SURVEY R
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Office of Earthquakes, Volcanoes, and Engineering - -
brilling Project
Mail Stop 923
345 Middlefield Road

Menlo Park, CA 94025~3591 /u& 57

February 7, 1994

Mr. Steven L. Rauzi

0il and Gas Conservation Commission
Arizona Geological Survey

845 North Park Ave., Suite 100
Tucson, AZ 85719

Dear Mr. Rauzi:

The Geothermal Studies Project of the U.S. Geological Survey in
conjunction with the U. S. Department of Energy would like to
arrange for the orderly transfer of ownership of the geothermal
test well known as Alpine #1 Federal (AZ State Permit #878) located
in the NW quarter of the SW guarter of Section 23, Township 6
North, Range 30 East, Apache county, Arizona, from Tonto prilling
Services, Inc., Salt Lake cCity, Utah, to the U.S. Geological
Survey. We are regquesting this transfer in order to continue the
current scientific studies and to use this opportunity to solicit
additional funding for deepening the hole to basement.

Enclosed is the original of a letter from Mr. John E. Mock,
Director of the Department of Energy’s Geothermal Division, to the
Arizona 0il and Gas Commission stating that funds will be available
to the U.S. Geological Survey’s Geothermal Studies Project for
plugging and abandoning the well in accordance with the regulations
set forth by the Arizona 0il and Gas Commission.

The U.S. Department of Agriculture, Forest Service, has already
issued a Memorandum of Understanding between the U.S. Geological
Survey and the U.S. Forest Service which transfers the surface
access and site cleanup requirement of Alpine #1 Federal from Tonto
Drilling Services, Inc., to the U.S. Geological Survey. I believe
you have already received a copy of the MOU.

The U.S. Geological Survey appreciates your interest in preserving
this hole for additional scientific endeavors during the next two
or three years and looks forward to continued cooperative efforts
on future wells of interest.

Sincerely,

ANV

Thomas H. Moses Jr.
Engineer

Enclosure

m,




Department of Energy
Washington, DC 20585

January 31, 1994 z?i;éL g7

Mr. Steven L. Rauzi

011 and Gas Administrator
Arizona Geological Survey

845 North Park Ave., Suite 100
Tucson, AZ 85719

Dear Mr. Rauzi:

As 1 mentioned to you in my letter of November 15, 1993, we have a continuing
interest in the State of Arizona - U.S. Department of Emergy Hot-Dry-Rock test
well completed in August, 1993. Our accomplishments of obtaining continuous
core, commercial geophysical logs, and high-resolution temperature logs
represented a substantial body of scientific data. However, two important
objectives of great scientific value, critical to the assessment of the

hot-dry-rock geothermal potential of the Springerville area, were not
achieved.

1) Penetration of Precambrian basement rocks. Any potential geothermal
reservoir will be located in the crystalline basement, but the hole
bottomed out short of the Precambrian target. One of the critical
guestions regarding the geothermal potential of this area turns on
whether the high heat flow observed in the sedimentary section continues
a significant distance into the crystalline basement rocks.

2} Open-hole investigations including logging, downhole measurements,

and fluid sampling. The nature of the procurement precluded completion
of these important tasks.

The successful conclusion of the original contract requirements has led us to
the following suggestion. Rather than abandon the well at this point, there
is an opportunity for additional coring and testing before abandonment. The
USGS is proposing to take over as operator of the well and to assume all
responsibitity from the present contractor (Tonto Drilling Inc.), and DOE will
provide funding of up to $25,000 to ensure a satisfactory plugging and
abandonment of the well at the conclusion of this process.
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The USGS will operate the hole as a thermal observation well until a
satisfactory equilibrium temperature profile has been obtained. The
researchers hope to deepen the well to reach Precambrian basement rocks, and
additional funding will be sought by Mr. James Witcher of New Mexico State
University (NMSU) and Dr. John Sass, Chief of the Heat-Mining Project, USGS.
Upon compietion of the scientific studies, the hole will be piugged and
abandoned by the USGS or completed in a manner consistent with its employment
as a long-term observation well for climatic-change studies and other
purposes.

I greatly appreciate your cooperation and support in this project. Thank you

again for your interest.

John E. Mock, Director

Geothermal Division

0ffice of Renewabie Energy Conversion
Energy Efficiency and Renewable Energy

Sincerely,
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Humble Geochemical Services

Division of Humble Instruments & Services, Inc.

P.O. Box 789 » Humble, Texas 77347
218 Higgins Street « Humble, Texas 77338

TELEPHONE: (713) 540-6050 FACSIMILE: (713) 540-2864

Geochemical Services for Exploratien, Development and Production

February 2, 1994

e &7E
Steven L. Rauzi %U&

Arizona Geological Survey
845 North Park Avenue #100
Tucson, Arizona 85719

Dear Mr. Rauzi:

Thank you for your response to my inquiry regarding geochemical analysis of the 1

Alpine-Federal geothermal well. I have enclosed sample bags for your utilization in taking pieces
of the core for analyses. :

The type of analyses which we would like to perform include total organic carbon {TOC) and
Rock-Eval pyrolysis. If oil staining or high indigenous levels of hydrocarbons are detected, we
would also like to run thermal extraction-pyrolysis/gas chromatography. The total amount of
sample required for these analyses is approximately 200-400 mifligrams which would be a chip of
core the size of a pencil eraser. If possible we would like 2-3 chips of that size but that is not
required. We would like to provide a profile using 30 foot intervals. Any coaly intervals and any
intervals showing oil staining or other interesting organic characteristics should be sampled. These

are destructive tests requiring approval of the Arizona Oil and Gas Conservation Commission per
article 6.c of the sample policy.

These analyses would detail the organic richness, petroleum potential, thermal maturity, and
kerogen type (oil/gas proneness) of all samples analyzed. The goal is to determine which
interval(s) are the best sources of petroleum (if any) with the above delineation. The data would
be returned within 30 days as specified in the sample policy.

We look forward to analyzing this well and trust it will prove helpful to the Arizona Geological
Survey.

Thank you for your consideration.

Since; fly,

!

Daniel M. Jarvie
President

N




@ Caring for the Land and Serving People

United States K orest Alpine ( ) P.0. Box 469

Department of Service Ranger Alpine, AZ B5920

Agriculture District 602 339-4384
TTY 602 339-4566

Reply To: 2720

Date: January 24, 1994

/;,& 75

Mr. G.A. McLaren

Tonto Drilling Services

2200 South 4000 West

Salt Lake City, Utah §4120-0128

Dear Mr. Mcharen:

The Forest Service has entered into an agreement with the Geological Survey (USGS)
whereby the geothermal well at Alpine, Arizona is now being managed by the USGS.
Effective immediately, the Special Use Permit issued to Tonto Drilling on 6/11/93
to conduct geophysical exploration at the Alpine well location is terminated.

The USGS is responsible for the well site and any reclamation work, thus Tonto
Drilling Services is relieved of any further responsibilities at this site. By
copy of this letter, the Forest Service releases the surety bond issued by the
Insurance Company of the State of Pennsylvania.

I appreciate your spirit of cooperation throughout this project and wish you every
success.

Sincerely,

&

ean L. Berke
District Ranger

RAD/bjs

cc: Jim Witcher, NMSU
Steven Rauzi, AZ Geological Survey
John Hass, BLM
John Sass, USGS
Tim Moses, USGS
Insurance Co. of Pennsylvania

F5-6200-28b{3/92)
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MEMORANDUM OF UNDERSTANDING
between the
APACHE NATIONAL FOREST
7.S. FOREST SERVICE
DEPARTMENT OF AGRICULTURE
and the
GEOTHERMAL STUDIES PROJECT
U.S. GEOLOGICAL SURVEY
DEPARTMENT OF INTERIOR

WHEREAS, The U.S. Geological Survey; herein referred to as USGS,
desires to use as an observation hole an existing drill hole in
Apache National Forest, and

WHEREAS, The U.S. Forest Service, herein referred to as USFS, is
authorized under the Act of 1897 and Sections 251.1 and 251.2 of
Title 36, Code of Federal Regulations, to make available to the
USGS the use of National Forest lands for this purpose.

NOW, THEREFORE, The Apache National Forest herein referred to as
the Forest Service, acting by and through’ the Forest Supervisor,
Springerville, Arizona, and the USGS agree as follows:

" A. THE USFS WILL:

1. Grant Permission, subject to existing laws, regulations,
and all valid existing claims, to the USGS for the use of
iands. in the Alpine Ranger District, Apache National

~-Forest  for the purpose of monitoring and maintaining an

existing drill hole located as shown on Exhibit A.

B. THE USGS WILL:

1. Prior to use and occupancy of National Forest lands,
establish liaison with the Alpine District Ranger of the
Apache National Forest, Alpine. Arizona, and take up
directly with the District Ranger all matters relating to
such use of National Forest lands. : :

2. Agree to maintain improvements and premises to standards
of repair, orderliness, neatness, sanitation, and safety
acceptable to the Forest Supervisor and, in exercising
the privileges authorized by this Agreement, comply with
the regulations of the Department of Agriculture and laws
which are applicable to the area of operations covered by
this Agreement; and fully repair all damage, other than
ordinary wear and tear, to National Forest rxoads and
trails, resulting from the exercise of the privileges
authorized by this Agreement.
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Do everything reasonable within its power and require its
employees, contractors, and employees of contractors to
do everything reascnably within their power, both
independently and upon request of the Forest Service, to
prevent and suppress fires on or near the land to be
occupied under this memorandum of wnderstanding.

Agree, upon completion of the study, to clean-up,
restore, and re-vegetate the site to the satisfaction of
the Forest Supervisor.

Notify the Alpine District Ranger, in writing, at least

10 days prior to any planned changes in the proposed
operation.

Abide by the well completion stipulations as required by
the Bureau of Land Management and the State of Arizona.

THE USFS AND THE USGS MUTUALLY AGREE:

1.

That this Interagency Agreement may be terminated or
amended at any time by mutual consent of the USFS and the
USGS. Following such termination, negotiations will be
undertaken for a substitute agreement, if such is needed.

That upon final termination of this or any substitute
Interagency Agreement, the USGS will remove any
improvements that have been erected, unless otherwise
agreed upon in writing, and will leave the site in a
condition acceptable to the USFS. If determination is
made to leave any said improvements in place, the USGS,

+o0 the extent it may -lawfully- do, ‘will ~transfer -said-—

improvements to the USFS.

DEPARTMENT OF AGRICULTURE, U.S. FOREST SERVICE
Apache National Forest

Date /’,//5’/7‘/ by /Q\ ,/ 4M—

B — N
Title /—.a'redfvc,faryw

DEPARTMENT OF INTERIOR, U.S. GEOLOGICAL SURVEY
Geothermal Studies Proj
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucsen, Arizona 85719
(602) 882-4795

Larry D. Fellows

Birector and State Geologist

January 21, 1994

Mr. Daniel M. Jarvie

Humble Geochemical Services
P. O. Box 789

Humble, Texas 77347 i

Dear Daniel:

Thank you for your letter of January 6, 1994, and your offer to analyze
samples from the 1 Alpine-Federal geothermal well in Arizona. The Arizona Oil and
Gas Conservation Commission will certainly consider giving you samples from the
core for analyses as long as you are willing to abide by the conditions of the
Commission’s sample policy, which I have enclosed.

What type of analyses do you propose? The core from the Alpine hole is about
2.5 inches in diameter and the Commission would like to preserve the integrity of as

much of the core as possible. How much sample will you require for the type of tests
that you propose? '

- Sincerely, ; |
Steven L. Rauzi
3 Oil & Gas Program Administrator
‘ k Enclosure
i
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STATE OF ARIZONA
OIL & GAS CONSERVATION COMMISSION

SAMPLE POLICY

The Qi and Gas Conservation Commission hereby adopts the following as its policy regarding samples
and cores. In the declaration policy "samples” is meant to inciude rotary and cable tool cuttings, chips,
cores, core slabs, and core chips.

1.

Samples received by the Commission under A.A.C. R12-7-121 shall be preserved and maintained
in good order.

A record or file shafl be kept indicating the location of samples from each well.
Sﬁmples are to be maintained for use as a public library.

Samples may be examined on the premises by any person requesting to do so. Reasonable notice
for retrieval of the samples may be required.

Samples may be loaned for use off-premises to any responsible person at the discretion of the
Commission.

Users of samples shall take reasonable and customary measures to maintain the integrity and
volume of each individual sample and shall not mix samples together,

a. Users may use ordinary tests for mineralogical determination. Acid shall not be placed
in the bulk sample, rather, one or two individual grains may be removed to a separate
container for acid tests.

h. Solvents shal} not be placed in the bulk sample, rather, one or two individual grains may
be removed to 2 separate container for solvent tests.

c. In no case shall bulk solvent extraction, pyrolysis, or other destructive tests be run on any
samples without prior permission of the Commission.

Users shall return all individual samples to their original containers. If the container is damaged
beyond use, a new container shall be p- -vided.

Users shall replace all samples ih order from top of the hole down in the original sample box.

Users shall provide the Commission, within 30 days of their completion, copies of ail logs,
paleontological and other reports, maturation studies, source rock analysis, and any other study
or analysis made possible by use of samples from the Commission’s library. The Commission
shall grant a six-month confidentiality period if so requested by the owner of the teport and may
grant one six-month extension of the period of confidentiality if so requested.

ADOPTED AS REVISED BY THE OIL AND GAS CONSERVATION COMMISSION ON 11/21/86
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State of Arizona

Arizona Geological Survey

845 North Park Avenue. #100
Tucson. Arizona 85719
(602) 3824795

Laery D, Feilows
Director and State Geologist i

January 5, 1994

Mr. Wallace Bayne

: Merrion Oil & Gas Corporation
1 P. O. Box 340 _
R Farmington, New Mexico 87499

i Dear Wallace:

I am sending the well location map of the Colorado Plateau province that we talked
about this morning. - This map is somewhat dated, but contains some water well information ‘
that is not avaiiable in our Well Location Map and Report, which is current thiough ¥
September 1923, The Colorado Plateau map is being uy lated with oil, gas, and stratigraphic
wells dnilled :ince January 1, 1975, but not water wells.

I have also enclosed a copy of the Qil and Gas Conservation Commission’s sample
policy since vou mentioned possible geochemical studies on the core from the 1 Alpine-
Federal geothermal hole. As for migrated vs. insitu oil, I can’t imagine oil migrating very o
far in the tight carbonate rocks in the Alpine hole even though units underlying the P
penetrated Pe -mian ocks must onlap the south edge of - 1e "Defiance Positive Area” and
extend southward into. the deeper Pedregosa basin. [ am curious as o how petroliferous the

Fort Apache and underlyirg units were before Mesozoic erosion vs. after and how important
was the volcanism of the area in maturing these rocks?

: : Sincerely,

' _ -
s o - .

E: E Steven L. Rauzi o o . —
[ 0il & Gas Program Administrator _ : - L
, i o

Enclosures R |
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STATE OF ARIZONA
OIL & GAS CONSERVATION COMMISSION

SAMPLE POLICY

The Qil and Gas Conservation Commission hereby adopts the following as its policy regarding samples
and cores. In the declaration policy “samples” is meant to include rotary and cable tool cutiings, chips.
cores. core slabs, and core chips.
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ADOPTED AS REVISED BY THE OIL AND GAS CONSERVATION COMMISSION ON 11/21/86 - |

Samples received by the Commission under A.A.C. R12-7-121 shall be preserved and maintained
in good order.

A record or file shall be kept indicating the location of samples from each well.
Samples are to be maintained for use as a public library.

Samples may be examined on the premises by any person reguesting to do so. Reasonable notice
for retrieval of the samples may be required.

Samples may be loaned for use off-premises to any responsiblé person at the discretion of the
Commission.

Users of samples shall take reasonable and customary measures to maintain the integrity and
volume of each individual sample and shall not mix samples together.

a. Users may use ordinary tests for mineralogical determination. Acid shall not be placed
in the bulk sample, rather, one or two individual grains may be removed to a separate
container for acid tests.

b. Solvents shall not be placed in the bulk sample, rather, one or two individual grains may
be removed 1o & separate container for solvent tests.

c. In no case shali bulk solvent extraction, pyrolysis, or other destructive tests be run on any
samples without prior permission of the Commission.

Users shall return all individual samples to their original containers. If the container is damaged
bevond use, a new container shall be provided.

Users shall replace all samples in order from top of the hole down in the original sample box.

Users shall provide the Commission, within 30 days of their completion, copies of all logs,
paleontological and other reports, maturation studies, source rock analysis, and any other Study
or analysis made possibie by use of samples from the Commission’s library. The Commission
shall grant 2 six-month confidentiality period if so requested by the owner of the report and may
erant one six-month extension of the period of confidentiality if so requested.
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Humble Instruments & Services, Inc.

P.O. Box 789 = Humble, Texas 77347
218 Higgins Street » Humble, Texas 77338

TELEPHONE: (713) 540-6650 FACSIMILE: (713) 540-2864

Geochemical Instrumentation, Hardware, Software & Services

January 6, 1994

Steven L. Rauzi

Arizona Geological Survey
845 North Park

Suite #100

Tucson, AZ 85719

Dear Mr. Rauzi:

I recently read your article in the Oil & Gas Journal regarding the possibility of oil potential in
Eastern Arizona. Based on the visual and Iithologic descriptions in your article, it may be
interesting to detesmine geochemically the source potential of the Cretaceous rocks. In addition
it would be interesting to evaluate the oil shows cited in both the Cretaceous and Permian.

We operate a organic geochemical laboratory and I have enclosed information on our services
for your perusal.

We offer these analyses at no charge on samples from this well. If you have additional samples,
special pricing for the Arizona Survey would be considered. Qur interest would be to eventually
evolve a non-proprietary regional geochemical study in this area.

 you have an interest in pursuing this, please contact me.

Thank you for your consideration.

Sincefely,

/7 AZ ;
Daniel M. Jarvie

DMIJ/cb
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Hih..ble Geochemical Servit. s
Division of Humbla instruments & Sarvices, Inc.
P.O. Box 789 » Humble, Texas 77347
218 Higgins Street + Humble, Texas 77338 E
TELEPHONE: (713) 540-6050 FACSIMILE: {713) 540-2864
Geochemical Services for Exploration, Development and Production
November 1993
? 1993 Price Schedule for Analytical Services
(All prices quoted per sample)
L Sample preparation services {
1. Sample cleaning (if necessary), grinding and homogenization for 60 mesh :
EIRIN SIZE (< 2 BRAMS) -.cvrianiuirresesissressnrrsrmsrsmsssiusassss seasssbas s o sy r s sess st ssm s s s o b $ 330 :
2. Sample cleaning, grinding and homogenization for 20 mesh i
2Iain SIZe (> 2 BIAMS) crcirrercrsers e sasssssssssssssmssansross OO .5 1000 ’
3. Basic Lithologic Description reeremsbssessisns -5 350
4. Bulk Extraction (no recovery of exlract) ................... § 10.00
5. Kerogen IS0lation ¥ ... iiercermiesmessscissssursrsssses s sresssssssssssssssnans .. & 3000
II.  Headspace & Cuttings Analysis ‘
1. Chromatographic analysis of headspace gas (C1-C5 & C6+) from !
cutiings and side-wall cores (Schlumberger Jars) ........cweersirensssncnnens - .. % 30.00
2. Chromatographic analysis of gas contained in cutlings (C1-C6+) from a
drilling well after they are ground in 5ealed COTMAINETS c.voeneeeeecerememevrs s snns s e $ 3000
ML Rock-Eval plus TOC Analysis
For samples with TOC <0.30% TOC ..oemeveciveecrreissnnreasmmenissressasesssssssssssnsmssanenssssnnensasesss § 1000
(mcludcs both TOC and Rock-Eval data) o
2. For samples with TOC >0.50% TOC ...coeevcinensirsssirersss s st scas e csbiencssesssissassoses S 3500 ,
(includes both TOC and Rock-Eval data)
3. ROCK-EVAl ABALYSIS ONIY .oooveereemscneeecseresrscnaonrtssscsssacssssssssssomsssaressasavarsssiesasassasssssacesossossons $ 2500
4, Leco Carbon AnalySis ¥ ... verersereermronsrssnensnsssmsmssssssssasassrarasseaes s 1200
5. Carbonate Carbon ............... eeteureseuser esrus s ranmf pebe s A e ene et et eremenemes bt ne b ar e Aeh $ 1000
- \,\ 6. TOLAL CATDOM ..cvoviiesivcnnieeesnessnsssessesesensasessesesiescvssesasbbstssesssebs babsshvmar s TRs e s e nabnsas besas bessben 3 900
' ! 1V. Microscopy: Ro, TAL, Kerogen Analysis .
f 1. Vitrinite Reflectance, Kerogen Analysis, and Thermal Alteration ' :
Index {TAD [includes ali sample preparation] ... reerem e 3 120.00
2. Vitrinite Reflectance Analysis Only (includes sample preparauon] .................................... $ 100.00
§ 3. Visual Kerogen and Thermal Alieration Index (TAI) fincludes sample : : .
- PTEPATAIION] 1rvecsecreserraseroreserrsrensessiossaressessesmstoretsiransss s sbsesasmass b et ss8nesromensrss seras st sessntebmsbetes s 7500 _ R
4. Whole Rock Vitrinite Reflectance Only [mcludes sample Preparation] ..e.o.eecceeecsresseces S 7500 : et
: 5. Vitrinite Reflectance Analysis of client plugs/slides [no additional : D . ’
P PIEPATAION] «.evverveeeeereneeriasssrserersenessssriammonsesmssssesssssessmsens ceeers st s s s 60.00 ‘ o :D 0
| V.  Sulfur Analysis ; L
\_J 1. Leco Sulfur Analysis of ROCKS, QIS ® ...cooooercrsrsmsesnssrerssssessssess e st $ 3200 | '

2. Elemental SUUF ANALYSIS ......coccvcseerererrsmemesinsssesrsssessessasssssssssassssssetesonsarsnssnase ssoscassssarasses $ 3200
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Solvent Extraction, Separation, Quantitation

1. Supercritical Fluid Extraction (SFE) with IGHIITEE oo cseeeeeresseerantusseesensasansamamtstsssasnsmensasnas $ 6000
2. Solvent Extraction (SOXHLET 0f SOXTEC) wervrvuicusnrsimrmmssssessismmsssssmmsmmnsssestesanssnms s ress 5 60.00
3. COLA SOAK EXIFACIION .oueerrerssossnssonssammmssssssssssressscrsstsmss aassssasstass ssssmmsssestinsssssoasmnsinassoascovacs $ 60.00
4. Packed Column Chromatography Scparation/Quantitation .......... $ 7500
Gas Chromatography and Pyrolysis/Gas Chromatography
1. Gas Chromatographic traces of whole oil, extracts or fraciions or

thermal extracl (S1) plus pyrolyzate (§2) (cyrogenic) (fingerprint Only) ..o cicisssisnnnenns $ 15000
9 same as above but with peak tables......coomeveniniiians eereueteeetes st veeR e s bR R SRS $ 200.00

Reservoir Qil Fingerprint (ROF)

1. Gas Chromatography of oil samples with detailed interpretation, statistical
analysis, and graphic display using Chevron’s PFR/Oilmix/Sliding

Window {c) Software...... reeirsreasarereaarariasa testanyrEnoSs
2. Quantitative evaluation of oil mixing (comingled production)

(requires 2 end member oils and unknown oil)

- $ 220.00/0i

$1,100.00

3. Additional interpretive SErvices or raining......ovwreees

Detailed Analysis
1. Microscale Sealed Vessel Analysis
A. Sealed Tube Products Gas Chromatography

B. Sealed Tube Residue Pyrolysis Gas Chromaltography
. Same as above but with peak 1ablcs .....

........... S 600.00/day

.................................................................. $ 15000

. § 150.00

2. Elemental Analysis:
A. CHNO or CHNS (requires kerogen) ......

B. CHNOS (requires kerogen)

3. Carbon Isotope Analysis (saturate, aromatic or whole oil) *

4. Biological Marker Analysis:
A._ Sawrate fraction *
B. Aromatic fraction ¥
5. Hydrous Pyrolysis * .

...................

........................

............. $ 200.00

............ $ 7500
............ s 100.00

..$ 4000

.............................................................

..... $ 40000

.......................................................................................................... $ 325.00

6. Kinctic Analysis: Rock-Eval derived using Discrete Model

1D Basin Modeling Services
A. BasinMod 1-D Model (per well)
** 1. Single iteration with graphics....

-3 350.00
.. 5 650.00

** 2 Additional iterations with corresponding graphics

3. BasinMod model with graphics with all data researched for a given weil

B. MATOIL or GENEX 1-D Model (per well)

*+ 1. Single iteration Genex modet with complete graphics
++ 3 Additional iterations of the same model with limited graphics
3. Matoil model with graphics with ali data researched for a given well

*  Sybconiracted services
** Requires completion of modeling worksheet

Detailed Interpretation ............. .

.....................

..........

25% of 101al

BASINMOD is a Trademark of Platte River Associates, Inc.
GENEX and MATOIL are registered trademarks of IFP

Prices subject to change withoui prior notificaion

analytical charges

LKL L ol et S




Geothermal test hints at ol potential
in eastern Arizona volcanic field

Steven L. Rauzi Arizona Geological Survey Tucson

Arecently drilled geo-
thermal well, funded
Wby the U.5. Depart-
ment of Energy and the Ari-
zona Department of Com-
merce, has provided infor-
mation about the geology of
east-central Arizona and
west-central New Mexico.

Tonto Drsilling Services in
cooperation with New Mexi-
co State University complet-
ed the well, the 1 Alpine-
Federal, at a total depth of
4,505 ft on Aug. 29, 1993.
The well is located among
volcanic rocks in the
Apache-Sitgreaves National
Forest about 6 miles north of
the town of Alpine and 6.2
miles west of the Arizona-
New Mexico line in 23-6n-
30e, Apache County (Fig. I).
. Ground elevation at the
wellsite is 8,556 ft.

The well was driiled to
determine the hot dry rock
geothermal potential of Pre-
cambrian rocks. The opera-
tor expected to penetrate
Precambrian at about 4,200
ft, but the hole was still in
Permian rocks at that depth
and was in a mafic dike that
intruded the Permian rocks
at the total depth of 4,505 ft.

Thus the well did not pro-
vide any information about
the depth and nature of the
Precambrian rocks or the
presence, thickness, and hy-
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WHITE MOUNTAINS AREA, EAST-CENTRAL ARIZONA

Fa. 1

N.M.

1 Alpine-Federal

drocarbon potential of Penn-
sylvanian, Mississippian, or
Devonian rocks.

The hole did, however,

show that Cretaceous and

Permian strataz contain po-
tentially important source
rocks for oil and gas that are
apparently unaffected by
nearby volcanism. These po-

tential oil source rocks are
the focus of this arlicle.

The 1 Alpine-Federal,
cored from 500 ft to total
depth, penetrated Tertiary,
Cretaceous, and Permian
rocks (Fig. 2). The Permian
rocks were cut by three maf-
ic dikes.

The operator reported the

Tertiary Datil formation at
the surface, Eocene Baca for-
mation at 1,093 ft, early Ter-
tiary redbeds at 3,139 ft, Cre-
taceous rocks at 3,260 ft,
Permian San Andres lirne-
stone at 3,369 ft, Permian
Glorieta sandstone at 3,436
ft, and Permian Yeso (Supai)
formation at 3,731 ft.

H. Wesley -Peirce, in an
initial inspection of the core
with the author, identified
the Fort Apache member of
the Yeso formation from
4,224-4,414 ft. The Fort
Apache member is cut by a
mafic dike from 4,260-4,360
ft. The dike apparently did
not alter these sediments to

any appreciable extent, the !

widest baked zone being
less than 3 in.
Tertiary straa

The Tertiary strata in the 1
Alpine-Federal consist of

tuffaceous clastic rocks rang-
ing from dense mudstone
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and well indurated siltstone
and sandstone to boulder
conglomerate. The operator
reported paleosols with root
casts and thin-bedded cre-

' vasse-splay deposits in the

finer grained material. The

. top of the Baca formation

was picked at the first occur-
rence of red granite clasts in
conglomerate.

Cretaceous rocks

The Cretaceous rocks,
which resemble the Dakota
sandstone, consist of white

* to light gray coarse-grained
- quartzose sandstone and
. dense dark gray to black

mudistone. Thin coaly seams
between 3 and 4 in. thick
and dark gray to black lami-
nations are common in the
sandstone.

The laminations dip at an
angle of about 30° and in
some instances are disrupt-
ed. The sandstone has a salt
and pepper texture in
places. The dark mudstone
gets progressively lighter
and —ore calcareous nphole.
The operator described the
Cretaceous sequence as be-
ing organic rich and an oil
source rock and reported
what looked like dead oil at
the top of the Cretaceous.

Woodward and Grant!
identified the Dakota sand-
stere as containing both po-
tent .} reservoir and source
beds in west-central New
Mexico.

Permian oil shows
The San Andres limestone
in the 1 Alpine-Federal is a

31 medium dark gray micritic

limestone. The limestone is
dark, laminated, and inter-
bedded with thin, dark gray
to black shales.

Stylolites filled with a
black, earthy organic materi-
al are common in the lime-
stonie. The organic material
can be scraped off with the
fingers.

The base of the San
Andres includes a 2 ft thick
zone of solution or collapse
breccia. The brecda consists
of light colored clasts of

1 limestone that have an even,
"I golden-colored fluorescence

surrounded- by non-fluores-
cing, dark gray te black mi-
critic mudstone. The opera-

Depth ft Rock unit Age
-] )
- Datit fm
Ol —1.0%
indications  |..
Baca fm Tertiary
Possbia deat ol Red beds |
ssila dead ol ————e P50
Organic nch & oy ——{32]_ 3 359 Dakota(?) 55 Cretaceous
forescing Is in black 1.4% San Andres Is A
mudstone “organic debris’ j_ .
7 Glorieta ss
7]
Ny =l
: Yeso fm
0il stain on verticat
fractures. brown o
yellow fluorescence,
bright yellow cut x
fivorescence —4.224~—Top Fort Apache mbr
Petroiferous odor Permian
Brown bubbles &
strong cGor with agid
Paile yellow cut
fluprescence
4.414— Base Fort Apache mbr
1.505 — Tota! depth '
Shale oF mudsions [r} Aatydrite-bedded B Umestons
B sitsioes or nodslar = Dolomite
T} Sandstons Aslydrits-chickemwire E} Mafic 6l
Coeglomerats pattera oas
tor reported organic debris | and bottoms of the siltstone
in the collapse zone. and mudstone layers. Bio-
The strongest shows of oil | turbation, soft-sediment de-
in the 1 Alpine-Federal are | formation, and nodular an-
in the Yeso formation, | hydrite surrounded with
which consists of classic sea- | mudstone are common. Cal-
margin sabkha deposits. So- | careous zones may represent
lution-brecciated blue-gray | disrupted algal mats.
to light brown delomite is The upper part of the Yeso
interbedded with white to | formation in the 1 Alpine-
brown anhydrite and red to | Federal contained several
dark brown siltstone and | zones of petroliferous lime-
mudstone. The anhydrite | stone, the most notable of
has a chickenwire pattern in | which occurs between 4,028-
places. 4,140 ft, 200 to 85 ft above
Scour marks and rip-up | the Fort Apache member
clasts of dolomite anil anhy- { (Fig. 2).
drite are present at the tops This zone is a yellowish
gray to yellowish brown
with pinpoint porosity and

thin dark laminations

throughout. Stylolites and
small anhydrite nodules are
common near the center of
the zone. The zone vielded
brown bubbles and a strong
petroliferous odor when acid
was applied.

Samples have a very faint
straw-yellow cut and a pale-
yellow cut fluorescence in
1,1,1-trichloroethane. A 2 ft
interval at 4,028 ft contains
fossil hash and has distinct
oil staining along vertical
fractures. These stains have
a brown to yellowish-brown
fluorescence and a bright
yellow cut fluorescence.

The Fort Apache member
is a rhythmically banded
medium to dark gray fossilif-
erous limestone with thin
dark laminations and nu-
merous zones of yellowish-
brown limestone. Porosity is
pinpoint to very vuggy and
vertical, calcite-filled frac-
tures are present.

Dead oil stains some of
the fractures and most of the
pinpoint porosity. Most of
the Fort Apache member has
a faint petroliferous odor
and yielded brown bubbles
and a strong petroliferous
odor when acid was applied.
When the acid dried, dis-
iinct brown rims were evi-
dent on the rock.

The presence of petrolifer-
ous rock in the upper part of
the Yeso was not unexpect-
ed. Heavy oil, oil staining,
and dead to asphaltic oil
were reported in the upper
part of the Supai (Yeso) for-
mation in several wells both
north and west of the 1 Al-
pine-Federal.?

The petroliferous zone
above the Fort Apache may
corzrelate with a petroliferous
zone reported above the Fort
Apache in the Eastern Petro-
leum 1A Coyote Creek well,
about 23 miles north of the 1
Alpine-Federal.

The 1 Alpine-Federal pen-
etrated only 604 ft of the
Permian Yeso formation.
Isopach mapping based on
the few wells to the west,
north, and east suggests that
as much as 1,500 ft of these
rocks are present at this loca-
ton, which leaves as mueh
as 1,000 ft of Yeso beds vet
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to be penetrated at this local-
ity. The presence of dikes
may increase the depth nec-
essary to fully penetrate the
Yeso formation.

Pre-Permian rocks

The 1 Alpine-Federal well
was not drilled deeply
enough to encounter Penn-
sylvanian rocks. R

Mapping by Wrucke,”
however, suggests that
Pennsylvanian rocks may be
present beneath the Yeso
formation at the 1 Alpine-
Federal location. Wrucke re-
ported two large blocks of
probable Pennsylvanian
Naco limestone at elevations
of 8,600 ft and 8,700 ft on the
northeast flank of Escudilla
Mountain, about 6.5 miles
northeast of the 1 Alpine-
Federal well. He surmised
that volcanism had carried
these large blocks of Naco
limestone to the surface
from their more extensive
presence at depth.

The Pennsylvanian rocks
are absent in iwo wells
drilled norih of Escudilia
Mountain. The Easiern Pe-
trolenmn 1A Coyote Creek in
SW NE 27-10n-30e, about 23
miles north of the 1 Alpine-
Federal, penetrated Permian
rocks over granite at an ele-
vation of +4,628 ft. The Mae
Belcher 1 State in 5W NE 20-
9n-31e, about 18 miles north
of the 1 Alpine-Federal, pen-
etrated Permian rocks over
granite at an elevation of
about +4,366 ft.*

Thus Wrucke's recogni-
tion of the Naco limestone
on Escudilla Mountain sug-
gests that an edgeline of
Pennsylvanian rocks exists
between the 1 Alpine-Feder-
al and the Mae Belcher and
Eastern Petroleum wells.
These rocks may be as much
as 750 ft thick at the 1_Al-
pine-Federal location,>®”

Regional isopach mapping
suggests that as much as 165
ft of Mississippian rocks®
and 130 ft of Devonian
rocks® could be present at
the 1 Alpine-Federal loca-
tion. The Precambrian at the
1 Alpine-Federal location
may be as deep as 6,570 ft,
or rather, at an eievation of

+1,985 ft, about .2,400 ft
structurally lower than the
Precambrian surface at the
Mae Belcher well.

0il, gas

Woodward and Grant! re-
ported that Devonian rocks
in west-central New Mexico
contained ideal source beds
and noted the presence of
potential source and reser-
voir rocks in the Pennsylva-
nian formations.

Stratigraphic traps may be
present in these units where
the Pennsylvanian, Missis-
sippian, and Devonian rocks
onlap the southward sloping
Precambrian basement in
the vicinity of the 1 Alpine-
Federal. The oil and gas for
these stratigraphic traps
could have formed in place
or migrated from Paleozoic
source rocks in the deep Pe-
dregosa basin to the south.
Hvdrocarbons may also
have migrated from organic
rich sediments deposited in
ancient seas to the west and
easl of the 1 Alpine-Federal.

Stratigraphic traps in the
Permian rocks may involve
mafic dikes or sills. Igneous
rock does not seem compati-
ble with the accumulation of
oil and gas, but in Northeast
Arizona at Dineh-bi-Keyah
field igneous rock of Tertiary
age has produced more than
17 million bbi of a high grav-
ity crude oil.

The igneous reservoir rock
at Dineh-bi-Keyah field in-
truded white to light tan car-
bonates and black shales of
the Pennsylvanian Hermosa
formation and has yielded
the largest amount of oil of
any reservoir rock in Arizo-
na.
The oil identified in the
Permian rocks in the 1 Al-
pine-Federal could very well
have accumulated in strati-
graphic traps consisting of
Fermian-aged lenticular
sands and fractured carbon-
ates, or even in post-Perm-
ian igneous reservoir rocks.

The 1 Alpine-Federal pen-
etrated three potentially im-
portant oil source rocks in
east-central Arizona and
west-central New Mexico

and showed that the Pre-
cambrian surface slopes
more steeply to the south
than was anticipated at this
location.

Regional studies suggest
that oil and gas may be
trapped in pre-Permian for-
mations yet to be penetrated
at this locality.

The oil source rocks in the
1 Alpine-Federal include
Cretaceous rocks, the Perm-
ian San Andres limestone,
and most notably the Yeso
formation. The Cretaceous
contains organic material
and possibly dead il at the
contact with the overlying
Tertiary rocks.

The San Andres limestone
was eroded to a thickness of
67 ft but contained an appar-
ent collapse zone filled with
angular to subrounded clasts
of ' mestone cemented in
dark gray to black mudstone
with organic debris.

The best oil source rocks
encountered in the hole
were the petroliferous lime-
stones of the Fort Apache
member of the Yeso forma-
tion and limestone units
abov2 the Fort Apache mem-
ber.

This region offers oppor-
tunities for exploration com-
panies bold encugh to ex-
plore for oil and gas beneath
the extensive cover of volca-
nic rock in east-central Ari-
zona and west-central New
Mexico. Given that the oil
source rocks in the 1 Alpine-
Federal are unaffected by
this volcanism, this region
deserves further evaluation
for oil and gas.

1. Woodward, L.A., and Grant,
P.R., Central-western New Mexi-
co—An exploration frontier for
oil and gas, New Mexico Geolog-
ical Society Guidebook, 37th
Field Conference, Truth or Con-
sequences, 1985, pp. 307-314.

2. Peirce, H. Wesley, Keith, Stan-
ton B., and Wilt, Jan Carol.,
Coal, oil, natural gas, helium,
and wranium in Arizona, Arizo-
na Bureau of Mines Bull. 1823,
1970, 289 p.

3. Wirucke, Chester T., Palepzoic
and Cenozoic rocks in the Al-
pine-Nutrioso area, Apache
County, Arz., U.5. Geological
Survey Bull. 1121-H, 1961, 26 p.

4. Foster, Roy W., Stratigraphy and
petroleum possibilities of Catfron
County, N.M., New Mexico Bu-
reau of Mines & Mineral Re-
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Steven L. Rauzi joined
the Arizona Oif & Gas Con-
servation Connnission in
Phoenix in 1988. That agency +
wns merged into the Arze- :
na Geelesical Survey in 1997,
He news criws as the ofl & :
a3 program admimistrator i
for the survew in Tucson.
He worked for Texaco in Los
Angeles as an exploration
and development geologist i
during 1980-57. He re-
ceived BS and MS degress in
geology from Utah State
University in Logan.

sources Bull. 85, 1964, 55 p-

5. Kottlowskd, Frank E., Pennsyive-
nian rocks on the northeast edge
of the Datil plateau, in Weir, ).E..
and Baltz, EH., eds., Guidebook
of west-central New Mexico
New Mexico Geological Socie:
10th Field Conference, 1939, py
5762

6. Kottlowski, Frank E, and Ha-
venor, Kay C., Pennsylvanian
rocks of the Mogollon rim area.
Arizona, in Weber, R.H.. and
Peirce, H.W., eds.. Guidebaok of
the Mogollon rirn region, New
Mexico Geological Sodiery 13th
Field Conference, 1962, pp. 7/-
B3.

7. Kottlowski, Frank E., Sediment.-
v basins of south-central ar
southwestern New Mexic
AAPG Bull,, Vol. 49, No. 11 {X.
vember), 1963, pp. 2,120:39.

§. Armstrong, A.K., Mamet, BL.
and Repetski, J.E., The Missis-
sippian systemn of New Alexico
and southern Arizona, in Fouch,
T.D., and Magathan, E.R., eds..
Paleozoic paleogeography of the
west-central U.5., Rocky Moun-
tain Section SEPM, 1980, pp. §2-
9.

€. Beus, Stanley 5., Late Devonic:
{Frasnian} paleogeography ar
palevenvironments in northe:
Arizona, in Fouch, T.D., anu
Magathan, E.R., eds., Paleozuic
paleogeography of the west-cen-
tral U.5., Rocky Mountain Sed-
tion SEPM, 1580, pp. 5569
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GEOLOGICAL SURVEY
Gesothermal Studies Project
2255 North Gemini Drive
Flagstaff, arizona 86001

PHONE 001 602 556 7226 {‘_;; caiieed 36073 > pser,”

FAX 001 602 556 7165 - "
j'asseirlaga.w.uﬂg..gov Jloscs A
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TO!: Larrsy Fellows

DATE: November 1§, 1393

As per our just concluded phene call, I ar unable o attend today's
meeting because of a family medical emergency. Following are some
graphs and a table showing praliminary thermal data. These should
not be considered as in the public domain yet as wse have a great
deal mors lak and interpreative work, particularly on thermal
conductivity, to gat a consistent heat-flow rssult.

My position on taking over the well 1s summarized in Ted Mock's
letter. We need to get Tonto released from tieir bond and get
Ted's commitment of P&A funds acceptsd in lieu of a bond which,of
course, federal governmant agencies ara preciuded by law from
providing, In that connection, I should point out that the USGS
and my project in particular has drilled cvar 50 rasearch wells in
Arizona, and has ta..sn over siveral commercially drilled nholes,
including § of the NURE Uranium Ixploration wella. In all casas we

dave plugned and abandoned the waells upon completion of our
studies.

I'l1l be at my desk for most of she most of the morning and
reachable at the above phone and fax numbers.

Once again, sorry I cant attend the meating.

3 PAGES FOLLOW; PLZABE DELIVER IMMEDIATELY
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Department of Energy
Washingron, DC 20585

November 15, 993 PP

Mr. Lamy b, Fellowy Tk am o
State Geologis ' :_.;l,,:‘_ w0
Arizony Geolegicaj Survey T
845 Nonh Parg Ave., Suire {0

Tucsen. a7 25710

cJ

B Mr. Feilows:

AS You know, the Stre of Arizons . U.S. Deparrmen; of Energy Hot-Dryv-Rock test weil was
complered near e ¢ of Augugt 1q the targer depth of L5(y) feer. A complets syja pf
COMINRUOLS tore was Obtiined perween, 30C feer ang tozf depih, » limited ser of commercal
geophvsical lngs {garmnaﬁray/'neuaon} Was run, and four high-resoiution emperamure Ic 15 woms
Obtamed by tha LS. Geological Survey ¢ U3Gs) Detwesn Avgust 31 ang Ceteber 21 While thys
TEDISSENS 3 subsranmiy body of Seiennific data, two ugxpvnan{g:bjcchves Qﬁgr_{:_ﬂdcﬂ?ﬁc vahe,

‘crgug«_tl__jgl_ggg Sessment of ghe hot-dry-rock geotherma) Bo?énnd?f'if:: S pringerviile arcs,"ifcrs“
nut achieved: S o

1 P:eqambﬁap Sasement T0Cks. Any pogannaj Zeutherma] reservoiy will be
d*y&faﬂi.hé‘t?é.scﬁwnﬁ Reasongbje inferances from READY QUICTO" § ang the
indi Sment would pe ncounters berwesp

3200 and 4200 oA SUrptisingly thick stquence of Teniary rocks ang an unexpectad
iayer of Mesczoie sedimencary focks orovigeg welcome pew #e0logic dar. byr the hole
buttomed our shop Of the Prec:mpriaq Hrger. One of the crigea; questivns regarding the

‘ geothermal porengy; OF this arey gy on whether the high sear Aoy abserved in the

- ‘edimentary Secton contineay 5 significany distance into he crystalline buseman; TOCKy.

I) Pcne_trgtipn of
locarsd in s

_2) Open-ole Investigariong including logging. downhole Teaswements, and fiyig
sumpling. The nawre of the procurement prechydeq compietion of thege Imporzang tasks.

With the Suceesstul conclysiop of the originj contract Tequirements, we have reuached a decjsion

bomr. Ruther thap abandon the we}) & this poinr, there i an Opportunity for additionaj Conng ang

funding of up to $25,000 o ensure a satisfactory Plugging ang Abandonment of the well ar the
evi— __p CONClusion of this process, The USGs will operaze the hole a4 5 thermaj observation wel) untii 3
ot e SarsTacinry equilibrium Emperanirs profile hag been vbrajnad itemperamre measurements to dype
on 4re sufficient 1y satisfy Tontq’s CoNtraciug} obligationg),
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Department of Energy
Washington, DC 20585

November 15, 1993 et
-’}1‘,,"4.;“7,..
- . _.n.’)' ) . o~
Mr. Larry D. Feliows SR
State Geologist e
. - . IR
Arizona Geological Survey 2

845 Nonh Park Ave.. Suite 100
Tucson. AZ 35719

Dear Mr. Feilows:

As vou know. the State of Arizona - 1..5. Department of Energy Hor-Dry-Rock test well was
completed near the end of August 0 the targst depth of 4500 feer. A compleze suite of

-

conminuous core was obtained between SO0 feet and total depth. a Limited set of commercial
azophysical logs {gamma-ray/neuon) was mun. and four high-resolution tzmperature ic 1 were

obrained by the U.S. Geological Survey (USGS) berwesn August 31 and Ccrober 21. While this
represents a substantial tody of scientific data, two '@,@@_@Pjﬁ?ﬁ&%&i@i‘.ﬁdﬂﬁﬁc value,.i

.. -———

critical to the assessment of the hot-dry-rock geothermal putential of the ‘Springerville arca, werg!

LAy P it a2l

not achieved.

) Penstration of Precambrian baserment rocks. Any porsnndl gesthermal reserveir will be
locited in the crvstalline basernent. Reasonabie inferences from nearby owtcrovs and e
nearast oil-exploration tesi wells indicared that basement would be encouniersg berwesn
3100 and 4200 . A surprisingly thick sequence of Tertiary rocks and an unexpected
tayer of Mesozoic sedimentary rocks srovided welcome new geoiogic dara. but the hole
sortomed out shor of the Precrmbrian wrger. One of the critical questions regarding the
geothermal potental of this ares tums on whether the high 1eat flow observed in the
edimentary section continv=s a significant distance into the crystailine basement rocks.

2) Open-hole investigations including logging. downhols measur=ments, and fluid

. "\ " sampline. The nawure of Mie procurement preciuded compieton of these imporrant tasks.
i With the successful conclusion of the original contract requirements, we have reached a decision
4 point. Rather than abandon the well at this point. there is an opportunity for additonal coring and

é testing before abandonment. The USGS is proposing to take over s uperatr of the weil and to

assume all responsibility from the present contactor (Tonto Drilling Inc.), and DOE will provide

> , funding of up to $25,000 10 ensure 4 satisfactory plugging and abandonment of the well ar the
1 open- /coqc!uqion of this process. The USGS will uperate the hole as 3 thermal observation well until 2
- ; GE red sarisfactory equilibrium emperamrs profile has been obrained (temperature measurements to dure

are sufficient to sarisfy Tonte's contracrual obligarions).
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The researchers hope to deepen the well to reach Precambrian basement rocks. During the period
of time needed to reach equilibrium temperature. additional funding will be sought by Mr. James
Witcher of New Mexico State University (NMSU) and Dr. John Sass, Chief of the Heat-Mining
Project, USGS. Contingent on acquiring the needed funds, a string of size-NQ drill rods left in
the well will be partially removed to facilitate downhole testing. The size-NQ drill rods will then
be rerun and the hole will be deepened with size-BQ into the crystalline basement, Open-hole
measurements will then be made together with ancther series of temperature logs. Upon
completion of this phase of measurements, the hole will be plugged and abandoned by the USGS
oor completed in a manner consistent with its employment as a long-term observation weil for
climatic-change studies and other purposes.

1 greatly appreciate your cooperation and support in this project. The significant accomplishments
we achieved are due to the group effort, and T would appreciate your help in continuing the
scientific value of this well by transferring responsibility to the U.S. Geological Survey. Thank
you again for your interest and collaboration on this important project.

B. Mock, Director

Geothermal Division

Energy Efficiency and
Renewable Energy
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 8824795

Larry D. Fellows
Director and State Geologist

QOctober 25, 1993

Mr. Harris Crosby
1216 South Doran Street
O Mesa, Arizona 85204

Dear Mr. Crosby:

| have enclosed a copy of the temperature, gamma, and neufron L"
plots for the Alpine-Federal #1 geothermal test well.

Let me know if | may be of additional assistance.
Sincerely, |
g_j‘%""“‘é‘ @""5 | - T

Steven L. Rauzi
Qil and Gas Program Administrator

P Enclosures

-
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Vfl /4,447:
New Mexico Bureau of Mines & Mineral Resources -
| Socorro, NM 87801 — D
A DIVISION OF
Tiniais gaiel NEW MEXICO INSTITUTE OF MINING & TECHNOLOGY
Information: 505/835-5420
Publications: 505/835-5410
FAX: 505/835-6333 3
| Qctober 19, 1993
Larry D. Fellows
Director and State Geologist
5 Arizona Geological Survey
3 845 N. Park Avenue, Suite 100
. Tucson, AZ 85719
Dear Larry:
We received the core from the geothermal test hole on 8/26/93. The core is now
curated and on the shelves in our new core building. It comsists of 300 boxes from the
interval 502 - 3255.5 feet. A copy of the inventory is enclosed. _
Thank you for your help in acquiring this core. As you know, we have a major _
mapping project in the adjacent Quemado 1:100,000 sheet and the core will be quite helpful.
T Also, Steve Cather of our staff has been studying the Eocene Baca formation and overlying
volcaniclastic rocks of late Focene-early Oligocene age and the core will provide an
important stratigraphic control point for him.
e Sincerely, .~ o
.--. ,/,-"’ "
v = /
%f"’
s Charles Chapin
£ ‘Director and State Geologist
i Enclosures CONSERY™"” 2, 1993 |
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State of Arizona

Arizona Geological Survey

845 North Park Avenue, #1006
Tucsen, Arizona 85719

(602) 882-4795
it Larry D. Fell
gi:\erimr Director and Sol:'t: Geologist

October 1, 1993

Mr. Harris Crosby
1216 South Doran Street
Mesa, Arizona 85204

Dear Mr. Crosby:

I have enclosed the completion report for the Alpine-Federal #1
geothermal test well. | understand that New Mexico State University
will take temperature readings on this hole for another month or so

and will submit them and @ gamma log in November. That material
will be available to the public.

Let me know if | may be of additional assistance.

Sincerely,
.’ —‘-, - (' - -~
- »H.r"if{-fl.- P r"’—"_‘_ -

Steven L. Rauzi
Qil and Gas Program Administrator

Enclosure
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SOUTHWEST TECHNOLOGY DEVELOPMENT INSTITUTE e’“co
Telephone: (505) 646-1846

& &,

Box 30001/Dept. 350L/Las Cruces, New Mexico 88003-0001 = >
A

A !

A

i
Telefax: (505) 6462960 A

4/[ N\
s
8/16/93 VERS®

i AZ OIL & GAS
ggv::dLé:sagzgram Administrator CONSERVATION COMMISSION
Arizona Geological Survey

845 North Park Ave. AUG 19 1893 ?}g/"

Tucson, Arizona 85719

Dear Steve:

An unusuaily thick section of Tertiary sediments, unconformable with underiying Crelaceous
sandstones, probably indicates that a primary drilling objective, Precambrian crystailine basement, will
not be achieved by the Tonto/Alpine #1/Federal bore hole (State permit #878) under the current contract
unless a thin sequence of Paleozoic strata overlies the Precambrian. A "rigid” contract between Tonto
Drilling Services of Salt Lake City and the Arizona Procurement Office in Phoenix precludes drilling past
4,500 feet depth, jeopardizing a satisfactory hot dry rock (HDR) evaluation of the White Mountains region
in Arizona.

Great uncertainty exists as to the type of Precambrian rocks beneath the White Mountains area.
1t is of paramount importance to an HDR evaluation to determine the character of the Precambrian
basement. A contingency solution to the problem of reaching Precambrian basement may include: (1)
designation of the Alpine #1/Federal test as an cbservation hole for up to 2 years until the hole can be
reoccupied and completed into basement and much desired scientific studies are complete. (2) transferring
the responsibility and liability of the bore hole from Tonto Drilling Services to the U. S. Geological
Survey (USGS) when the conditions of the Tonto/State of Arizona contract are fulfilled in January 1994.
Under this scenario the USGS would plug and abandon the hole and restore the site under the terms and
conditions of the Arizona Oil and Gas Commission, U. S. Forest Service, and U. S. Bureau of Land
Management.

This contingency may provide the best alternative within the current drilling contract framework,
provide a quality HDR assessment, and protect the bore holc from third party interference until an
adequate cvaluation is complete. Because a thorough HDR evaluation will insure the maximum geologic
and geophysical information, a temporary observation hole status could lead to economic benefits to
include the discovery of new oil and gas in Arizona. In any case, much scientific value will accrue to
regional geologists who study Paleozoic stratigraphy and Precambrian terranes.

As geotechnical subcontractor to Tonto Drilling Services, 1 am working with Thomas H. Moses
of the USGS in Menlo Park and John Sass of the USGS in Flagstaff to find a suitable contingency to
complete the Alpine #1/Federal bore hole in Precambrian basement. Tom Moses may be reached at (415)
329-4870. Any assistance or feedback on how to proceed with regard to well designation and transfer of
operators wonld be of tremendous importance to the Alpine #1/Federal HDR evaluation.

@ly,
C. Witcher
Geologist
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Larry Pisto
Frank Mancini
Tom Moses
John Sass
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P.O. Box 25128
2200 South 4000 West

. Salt Lake City, Utah 541200128

Telephone: (301) 9740645  Fax: (301) 973-2994

K |
e
Vet wearaiy

DRILLING SERVICES, INC. - —_—

R

; 1 TonTO

July 20, 1993

Mr. John Haas
Bureau of Land Management
Phoenix, Arizona 85611-6563

Dear Mr. Haas,

_During our conversation last week, we discussed 2 items: the choke manifold and the
closing unit for the doubie gate BOPE. : e

1 bave taken this opportunity to inform you of our correction of these two items, as follows: %

1. Choke Manifoid

H and H Qil Tool has re-built the choke manifoid, so that it conforms to the o
drawing you faxed to me on July 13th.

2. BOPE Closing Unit

H & H Qil Tool will replace the hand pump closing unit on Monday, July
19th with a small accumulator. In addition, we have hooked the drilling rig S
hiydraulic system to the BOPE so that the drills can activate the BOPE from - ,
the control panel of the rig.

I appreciate your review of our locations, and look forward to a successful project that will
be rewarding to all.

If you have any questions, please call me at (800)453-8290.

Incidentaily John, { told our supervisor that you were highly complimentary of his work.
He vety much appreciated your comments.

Sincerely,

TONTO DRILLING SERVICES, INC. : l N

]
\

A Diwision of Dynatec International Limited
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State of Arizona

Arizona Geological Survey
845 North Park Avenue, #100
Tucson, Arizona 83719
{602} 882-4795

Larry D, Fellows
Director and State Geologist

FAX TRANSMITTAL COVER SHEET

DATE: 5-1 ?'73 __Z___ PAGES

(including cover sheet)

TO:

NAME: John H a4s
COMPANY: BHI'MM of Land Man a?em €6’I7L

FAX NO: &e50- 055 ¢ oy Phoeni ¥

FROM: g’fé(/’é /?a,o(Z;.

OUR FAX NO: (602) 628-5106

IF THERE ARE ANY QUESTIONS, RESPONSES, OR PROBLEMS WITH THIS
TRANSMISSION, PLEASE CALL THE SENDER AT (602) 882-4795.
THANK YOU.

MESSAGE: BOP {'fa.c/l' fo b AI_PMG.’
Divide Cote hole
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Registered Land Surveyor
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State of Arizona

Arizona Geological Survey

Larry D. Fallows
Director and State Geologist

845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 8824795
May 18, 1993
Mr. Larry Pisto
Tonto Drilling Services, Inc.
P. O. Box 25128
2200 South 4000 West
Salt Lake City, Utah 84120-0128
Re:  #1 Alpine-Federal, Sec. 23, T. 6 N., R. 30 E., Apache Co., Arizona
State Permit #878
Dear Mr. Pisto:

Enclosed are (1) approved performance bond, (2) approved Application for Permit to
Drill, (3) Permit to Drill #878, (4) filing fee receipt #3040, and (5) instructions for handling

well cuttings from the surface to the top of your coring point.

This office witnesses certain wellsite operations. Therefore, this Permit to Drill is
issued on the condition that you notify this office at least 48 hours before you

1) Commence drilling operations;
2) Run and cement surface casing; and

3) Nipple up and test the BOPE prior to drilling out of the surface casing.

Enclosed are (1) Form 4, Well Completion Report, required within 30 days of

completing the well; (2) Form 9, Application to Plug and Abandon, requires approval before
commencing work to plug and abandon the well; (3) Form 10, Plugging Record, to record
final placement of plugs; and (4) Form 25, Sundry Notice, to provide this office of weekly

updates of wellsite activity. BLM forms may be substituted for Form 25.

I look forward to a successful completion of this well.
Sincerely,
‘,/"‘ ‘_?/ Vd (l-\ *
P Tt O, ,@M/

Steven L. Rauzi
Qil & Gas Program Administrator

Enclosures
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State of Arizona
Arizona Geological Survey
845 North Park Avenue, #100
Tucson, Arizona 85719

| (602) 882-4795
| Fife Symington Larry D. Fellowrs
| : Goveraor Director and State Geologist
[ INSTR NS_FOR_HANDL FROM

SURFACE TQ THE TOP OF THE CORING POINT

hda

Two sets of cuttings, at a maximum interval of ten feet, shall be furnished to
the Commission. All cuttings from the rotary drilled part of the hole, i.e.
from the surface to the top of the coring point, shall be handled as follows:

1. All samples shall be properly washed and dried.

2. An amount, the equivalent of two tablespoons, of each sample
shall be placed in envelopes or other suitable wrapping and clearly identified
as to the depth at which it was taken. Enwvelopes shall be packaged in boxes of
sufficient size and shape to accommodate the envelopes.

3.  Samples shall be properly packaged for transporting in a manner
that will protect the individual samples; each individual pack of samples shall
contain the identification of the well from which the samples originated, the
complete location of the well, and the Commission’s permit number.

4,  Ship or mail the cuttings, charges prepaid, to:

Oil and Gas Program Administrator
Arizona Geological Survey

845 North Park Avenue, Room 100
N f'[ Tucson, AZ 85719

b 5.  Whole cores shall be collected and handled as previously
3 discussed and agreed to with the Arizona Department of Commerce. Deliver
the core as specified in paragraph 4.

CondecAed Dute Madaivno, Charionsn § DGCC, an VB0 and doaged

Relonped this cosframadein: G Wid b 4-23-93,

b ctladvin g oty | st 5] Sanple i Hhs amoned] §) 23 fublespons.
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SOUTHWEST TECHNOLOGY DEVELOPMENT INSTITUTE

8ox 30001/Dept. 350L/Las Cruces, New Mexico 88003-0001
Teleptione: {505) 646-1846
Telefax: (505) 646-2960

16 May 1993

Steven L. Rauzi
Administrator

Oil and Gas Program
Arizona Geological Survey
845 North Park, Suite 100
Tucson, Arizona 85719

Dear Steve:

WAy 17 1993

The enclosed addendum materials describe the revised
abandonment procedures for the Tonto Alpine #1 Federal
Application for Permit to Drill Geothermal Resources Well. If you
have questions or comments please contact myself or Larry Pisto at

Tonto Drilling (801) 974-0645.

Sincerely

es C. Witcher
Geologist




TR # tukec

G-14-93

I)l’lv‘\ Hﬁﬁf} /YLM/ called 757 a{?cmﬁ e # ( ﬁ/p:hr-ﬁcfeh‘/
well aud relay fle experience e 0&50,] oflyce oF Fle Bl
has witt +hes £ype of 7> e e ( 7#*—144‘047’ hofe. Thedr CXpelien<
witl sube-cel (plag mud ) wes act eatinly pesitin. They lecomed
6.‘.561:‘«43’7’ e wige of ;’o{ﬂfj‘e/ as 4#‘««//0("55/%; IS AVY A COne
Concttn (5 gefhing & cemeal plag Gcrss fla shoe of #tx 4.5

Jach C‘-ff'ﬂ? &E’

5-14-43
/ Caﬁ{c/ ééﬂ-t/

witt, Bha Hees, 7[47 fetr Tl AR
P@QH wift, e :l)P o -fﬂu,‘y PR&} /’D[uj m(,(a/ % (fWﬂ‘]( _ﬁ, avesl Cf&ﬂﬂ/fﬁ‘/y

M dhll pipt i Flo bole. 72“.7 conlel Fen 4 becle of € Sl belaw
Ha G5 55 shoe 1 5OV tro comend plog achs T

%S-" gM- I ﬁa/uf.r-(a/ hin ¢ aue/ 6‘6;"“4!5
-/i\-l (45/‘/:5 Guel Lran! ﬂéamrfmmu

/?r:fﬁ} 7;»475 Dh}%hj) aund’ HVI!M:/ M{\/ JI CUSEIN
Steel Gner inseile of dill piie fan

awcl /O/t,cf
o call TFotqn //«’a

§-/% 93
éa,h'c/ /Qdfp alled F vaﬁ'/ Ais disenstion woith John //44;‘.
72,;’, Loncludled Lhat (1) o Héfon b cewrent bofdforan of i
hole, (2) “se left-havded Thived a Joial helaw Y48 csg shoe,
(3) Jeave regulst dn'll mad i
et cement f/us a
fonel abandonmett
rfaece in accoF
fhis plaa, They will
ﬁawrpwdf'as Hese cheasager,

ey te 45"ecs Shoe af
A cement }:lus sl alfe

[ﬁfl‘ns 4“‘{’
deuce with Mllm'kmenf;,

AGbo’ wpon

he sef af fle §4
I Concutl w:ﬂ

drilliag P pwgnedis

-/ rn A_‘{lr/ of Oh;amfr e’,a(,.?-fb'm«.

/u/t) suel (%) /"‘4// S 1.5 stee/

Subm a'{ a heviyec!




[¢]

o
Y

State of Arizona

Arizona Geological Survey

845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795

Fife Symington Larry D. Fellows
Govemor

Director and State Geologist

May 13, 1993

Mr. Ed Kaufman
7030 Isleta Blvd. SW
Albuquerque, New Mexice 87105

Dear Ed;

I received your letter of May 7, 1993. I wrote to Jim Lovekin on
October 9, 1992, requesting that he provide this office with the temperature

data on the Phillip’s geothermal holes near Alpine. He did not favor this
office with a response.

1 am not aware of any hole drilled at the Alpine golf course that
encountered water too hot to water the greens. It may be that the well you

refer to was drilled long ago and is now plugged. I called the current operator
of the golf course and they were not aware of such a hole. Their wells are
relatively shaliow and do not produce water too hot to water the greens.

Also, T have enclosed a copy of Tonto’s application to drill the #1
Alpine-Federal. The permit for this well has not yet been issued.

Let me know if I can be of further assistance.

Sincerely,

Steven L. Rauzi
Oil & Gas Program Administrator

Enclosures
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State of Arizona
Arizona Geological Survey
845 North Park Avenue, #100
Tucson, Arizona 85719
(602) 882-4795
Larry D, Fellows
Director and State Geologist

May 12, 1993

Mr. Harris Crosby

1216 South Doran Strest
Mesa, Arizona 85204
Dear Mr. Crosby:

Enclosed is the information you requested, a copy of Tonto
Drilling Services, Inc.’s Application for Permit to Drill the #1 Alpine--
Federal well.

The permit for this well has not yet been issued.
Sincerely,

e L B3

Steven L. Rauzi
Qil and Gas Program Administrator

Enclosure
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TONTO,

DRILLING SERVICES, INC.

May 11, 1993

Mr. Steve Rauzi

Oil and Gas Administrator
Arizona Geological Survey
845 North Park, Suite 100

Tuscon, Arizona 85719

Dear Mr. Rauzi,

Cu
3
O

P.O. Box 25128

2200 South 4000 West

Salt Lake City, Utah 84120-0128

Telephone: (801} 9740645 Fax: {801) 9732991

I have enclosed a cross-sectional diagram of the BOP equipment we will use on this project.
Please include this in our permit file, which you opened for us recently.

I would like io state that absolutely no flow testing will be done on this project.
Consequently, we have applied to the forest service for permits, rather than the BLM.

We still have not received the survey plats from our surveyor; I will get them to you as soon
as possible after we receive them.

If you have any questions about this, please call me at (800)453-8290.

Sincerely

TONTO DRILLING SERVICES, INC.

Larry Pisto
LP/iss
cc: Jim Witcher

Enclosures

A Division of Dynatec International Limiled

‘.%_




SOUTHWEST TECHNOLOGY DEVELOPMENT INSTITUTE eXiCo

Box 30001/Dept. 350L/Las Cruces, New Mexico 88003-0001 s
Telephone: (505) 646-1846 w
Telefax: (505) 646-2960 z

29 April 1993
MAY 31993
Steven L. Rauzi
Qil and Gas Program Administrator
Arizona Geological Survey
845 N. Park, Suite 100
Tucson, Arizona 85719

Dear Steve:

Please find the enclosed Plan of Exploration Operations for the
Alpine core hole. I am also sending a copy of the Core Logging
Procedures of the Southwest Technology Development
Institute/NMSU. The core logging procedures include diagrams on
how the core barrel and retrieval mechanisms work because many of
our projects in New Mexico include geology and geological
engineering students at NMSU as well site logging assistants.

Review the Plan of Exploration Operations. If you have
comments or questions, I would be happy to address them.

I am finalizing our well site scientific program and operations

and geologic logging plan and procedures. I will send you a copy if o

you are interested.

Sincerely,

J amés C. Witcher
Geologist
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TONTO.

DRILLING SERVICES, INC.

ir

P.O. Bux 25128

2200 South 4000 West

Salt Lake City, Utah B4120-0128

Telephone: (801} 9740645 Fax: (B01) 973-2994

April 29, 1993

APR 3 0 1995

Mr. Steven L. Ranzi

Oil and Gas Program Administrator
Arizona Geological Survey

845 North Park, Suite 100

Tuscon, Arizona 85719

Dear Mr. Ranzi,
1 have enclosed two copies of each of the following documents:
- Corporate Organization Report
- Application for Permit to Drill Geothermal Resources Well
- Performance Bond - amount of $5,000.00
- $25.00 filing fee

The surveyor is scheduled to have the survey plat to me on Tuesday, May 4, 1993, and it
will be immediately forwarded to you.

If you have any questions, please call me at (800)453-8290, or Jim Witcher, Southwest
Technological Developmeat Institute at (505)646-1846.

Sincerely,

TQNTO DRILLING SERVICES, INC.

Larry Pisto

LP/lss

A Division of Dynatec International Limited
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MEMORANDUM

DATE: March 24, 1993
FROM: Steven L. Rauzi, Oil and Gas Program Administrator
SUBJECT: Water wells in vicinity of Section 23, T. 6 N,, R. 30 E.

From AZGS OFR 80-1 (page 100-104): Heat-Flow Test-Hole 116 (SW NE SW 23-T6N-R30E)

The upper 400° of hole 116 was drilled using an air compressor and downhole hammer. It produced
about 10 gpm of 16.7° C water at 230°. The general lithology is as follows:

Surf-521° 521’ of pinkish-tan medium- to fine-grained sandstone
521°-82%° 302’ of orange-red coarse-grained sandstone :
223-112% 400" of red-brown to black clay, siltstone, and black basaltic? lithic fragments

Reg Barnes (255-1543), Department of Water Resources records note two domestic water welis in this
vicinity: '

1. NW SW NE 22-T6N-R30E: 10" diameter, 210° deep, water level at 3°, producing 15 gpm.
2. NE SE SW 26-T6N-R30E: 6" diameter, 155’ deep, water level at 143’, producing 12 gpm.

Their records include a Forest Service well drilled on 8/30/79 in NW NW SE 23-T6N-R30E that is 1235
deep. The driller’s notes in this file indicate this well (1) encountered water in the Coconino sandstone

at 1200° to 1235, (2) was not tested yet but may be tested in a year, (3) is perforated from 450° to 6507,
and (4) has a water level at 140°.

T




